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TIE PROCEEDINGS OP THE POREST CONFERENCE, 

1875 . 


The following officers were deputed to attend by the Government of India and 
other Governments and Administrations : — 

7. — Goici nment of India — 

Mr. D. Brandis, F.It S , Inspector- Geneial of Forests. 

Captain F. Bailey, It E., Superintendent of Finest Surveys. 

Mi. Ii. C. 11x11, Assistant Conservator of Forests, Forest Surveys. 

77. — Guicrnmcni of Madras — 

Colonel llessey, Deputy Supeiiutcndcnt, Itevenuo Surveys. 

Captain J. Campbell AYalkei, Officiating Inspector of Forests. 

III. — Government of Bombay — 

Mr. W. II. Ilorsley, C.S., Demaieation Officer. 

„ A. F. Shuttle wqtk, Conservator of Forests, Noillicm Division. 

„ AY. II. A. AVallinger, Deputy Conservator of Forests, 

„ G. L Gibson, Assistant Conservator of Foi ests. 

„ It C. AVioughlon, „ „ 

„ AV. Dunbar, „ „ 

,, It. B. Oliplmnl, „ „ 

1J\ — Government of Bengal — 

Dr. AY. Sclilich, Conservator of Forests. 

, Sir. AV. Joliublone, Assistant Conservator of Forests. 

T. — Government of the fforth-lVcsicm Provinces — 

Mr. G. Greig, Officiating Conservator of Foiesls. 

„ C. F. Aniciy, Deputy „ „ 

„ 0. Bngsliawe, Officiating Deputy Conservator of Forests. 

„• A, B. Grant, Assistant Conservator of Foicsts. 

„ A. Pen golly, „ » 

Captain Campbell, „ „ 

Mr. E. F. Dnnsey, „ „ 

TL — Government of the Punjab— ' y, 

, Lieutenant-Colonel MoMnbon, Deputy Commifesionor, Simln. 

Mr. W. Coldstream, C.S., Assistant Commissioner, Simla. 

, , Captain AY. Stculiouso, Officiating Conservator of Forests. r „ ■ 

Mr. G. Duff, Deputy Conservator of Forests. * ' 

„ B, Ellis, Assistant „ „ ■ ' . .U . 

„ C. F. Elliott, „ „ fr / 

„ F. d’A. ATnccnt, „ „ f; ‘ 

VII.— Chief Commmionci of Assam— - ; • ’ 

Mr. Gustav Mann, Deputy Con^fet valor of Forests. 

VIII.— Chief Commissionct of Oiulh — 3 

Captain E. S. AYood, Conservator of Forests^ 
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IX . — Chief Comwmionc) of ihe Genital Piorinees — 

Captain J. C. Dovcton, Coneenaloi of Forests. 

Mi. R. Thompson, Deputy Consul vatoi of Forests. 

„ J. A McKee, Assistant „ „ 

„ E. E. Fernandez, „ „ >> 

,, A SuiyUnes, „ „ >, 

E. Dobbs, Sub-Assistant „ „ 

X — Chef Covummncr of Mysore ami Ccortj — 

Captain G. J. Van Soraeicn, Consoivalor of Founts. 

XT. — Tlcstdeni al Hyderabad — 

Mi. G. ]?. Piovost, Assistant Con c ci vator of Foiesls. 

XT I. — Chef Commissioner of Jjti'ei e — 

Mnjoi Repton, Deputy Cmmnissionei . 

Mi E M'A. Moil, Assistant Consul vator of Foic*t-. 

XIlI.—BMii'afjwi State — 

Mi. II. Calthiup, Foicst OfPicci. 

The meetings were also attended by — 

Honourable Sn Alcxandei J. Aibutlinot, IC.C.S.I. 

Colonel Thuilhcr, C.S.I, Simejoi-Geneial of India 
Mr. Guilfoid lMolcsuoith, Consulting Engineer to the Government oi India 
foi Slate Railuays. 

Mnjoi Goad, Simla. 

Major Wuteiiield, Deputy Commissioner, II:iz.ir.i 
Suigi'on-Mn]or lIondei«mi, Laboic 
Lieutenant R. do AVoUki, lloyal Engnieeis. 

Ml. E. Kellner, Assistant Coinptiollei ticneial of Accounts, Calcutta. 

„ J E O’Connoi, A«sisLiiit Seeietaij to the Goveinnieut oi Imliii, Dcpiu!- 
ment ol Revenup, Agiicultun* and Coinmvicc. 

„ Adam, Deputy Commissioner of Customs. 

Di. II. Waitli, Collector of Customs, Mnyo Salt Mine= 

Papers were also coramunicated by tlic following gentlemen who could not 
attend personally : — 

Mi. Leslie Sanndcis, C.S., Comiuissionci of Ajinerc. 

Lieutenant-Colonel Fern son, Consoivalor of l'oic?t«, Kni l )i -Western Piovinci - 
Ml. A T. l)ij«dalc, Deputy Conservator of Ernests, Ueiar 
„ KTux Fcnais, Assistant Coim vator of Foie>l«, IJnti-h Rnimn. 

„ Naiajun Dull.nl Oku, Snb-A^iil int Com ei valor ol Foie-t 1 -, Rwnluv. 

„ Kniajcn Aiinut Okcdivay, Sub-A^Kint Comerv atm ot Foust-., Jioinlm 

The Conference met at Benin ovc, Simla. 

Wednesday, The President (Ifr. Branchs) opened the Conference with remarks to the 
6th October, following effect : — 

It affords mo great pleasure to welcome so largo a number of Pores! and 
other Officers who have been diieclcd, by thc t Governments to whom they are 
subordinate, to moot at Simla in order to discuss important, questions connected 
with the administration of the public forests in the dillcrcnt provinces of India. 
Wc owe the institution of periodical meetings of Poresfc Officers to our friend 
and colleague Mr. Badcn-Pou ell, who, in December 1S70, when acting as Con- 
-servator of Porcsts in the Punjab, held the first forest conference at Lahore. The 
present is the second general meeting attended by officers from different pro- 
vinces of the Indian Empire, the fust having been held at Allahabad in Janu- 
ary 1S74. Large gatherings like the present cannot, as a matter of course, he 
convened frequently, and I shall not therefore propose to the picsent meeting 
any suggestions rcgaiding the next conference. On tlic other hand, we aic, I 
suppose, agreed that in forestry, more than in almost auv other profession, it is 
necessary that all important measures should, m tho first, instance, bo discussed by 
a number of officeis before they are carried out Our difficulty is that the result 
of our woik docs not show at once,’ anil the mistakes wc may make in the organ- 
ization ami the treatment of our forests do not, as a rule, manitest themselves 
until a generation of foresters has passed away, and the work has gone into the 
hands of new men who had nothing to do with the framing of the original 
measures. When a railway is built or a canal made it is not generally long 
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before the main defects of plan and construction manifest themselves ; but tbo 
eAecl of a. wrong treatment of a forest may not show itself for a long series of 
years. It is right, therefore, that tbo decision of a certain class of forest ques- 
tions should not be left to ttic judgment of individuals, but that they should be 
submitted to tlic discussion iu detail of a number of experienced officers. 
These questions, it is true, arc not, as a lulc, of sncli a nature that they can 
advantageously' be discussed by largo meetings like the present. A project 
for the treatment or working of a forest, or tlic procedure to bo observed in 
effecting tbo demarcation or the settlement of forest lights, or the grant of 
forest privileges in any forest district, can only usefully bo discussed on the spot 
by a small number of men intimately acquainted with the details of the case. 

There are, however, certain forest questions which will admit of useful dis- 
cussion by a largo* assembly ; but. tlic main advantage of gatherings like tl.o 
present is the interchange of actual experience in our work. 1 for one am ex- 
ceedingly thankful for the abundant opportunities, which I know this conference 
will give me, of learning from your experience and of modifying erroneous views 
which J doubtless have formed on many points owing to imperfect or not suffi- 
ciently understood information. This 1 conceive to be the light spirit, in which 
to commence our proceedings. There is not one among us who might not com- 
municate to this meeting some information gathered from his own professional 
experience that w ould be useful and interest ing to many of us. An abundance of 
important communications lmvc been announced, and the only difficulty will bo 
that, for obvious reasons, we can only have a certain limited number of hours for 
our discussions. In all business the limitation of time is one of the principal diffi- 
culties, and wo. shall doubtless experience it. on this occasion. "Wo must, there- 
fore endeavour to make the most, of our time which can be allotted to each sub- 
ject, and as it is my duty' to preside at this gathering, I request your support gen- 
erally, and especially as regards the arrangements which I shall endeavour to 
make to utilise and to economise your valuable time to the utmost. 

You are aware that, in accordance with tho orders of the Government of 
India, certain subjects have been submittal for ilm consideration of special com- 
mittees, and that one committee will, iu consultation with Air. 1). Kellner, 
Assistant Comptroller-General of Accounts, whom the Government of India have 
deputed for tins purpose, submit definite proposals regarding the «y stein of forest. , 
accounts, (he clarification of budget headings, and the form of annual progress 
reports; and that a second will discuss tho subject of departmental examinations 
and similar matters. These committees will deal with the questions submitted 
to them iu a precise and official manner, but the discussions at tho general 
meetings will, in accordance with the orders of Government, not have any offi- 
cial character, hut be perfectly free end unfettered. 

AVe shall not, I am iuolined to flunk, par many resolutions at this con- 
ference; but I wish to propose, and strongly to lecommeud for your acceptance, 
that our proceedings when printed and approved by Government, together with 
eopic« of selected Indian Forest Reports aud other publications, be sent to some 
of the lending forest schools and public associations connect oil with forestry iu 
Great Britain and on tlm continent, of Europe, accompanied by an expression 
oir behalf of this meeting of friendly and cordial greeting and an acknowledgment, 
of services rendered to the development of forestry in India. 

1 This proposition was seconded by Captain Van. Soincrcn and carried 
unanimously, , ' 

31 fy. JJrinidh' then read Ilia first part of n paper on (he “Aim and object of 
Forestry in India,'* which will appear in an early, number of the Jndiha 
Fowsler. 


Finn Coxm'.kvaxoy. 


' Ho then introduced tho subject of Firo Conservancy jwfli ille 'following 

remarks; -■ , cp - .... 1 ■ 

Forest administration in India 1ms Wo fcmm ' objoehj : Just, the formation, 
protection and gradual improvement of the public foroM, domains ; second, con- 
sistently with the steady improvement of the forosls, to make ns much timber, 
wood and other forest produce available as possible for the requirements of the 
country and for export trade, and thcioby to produce from Iheso domains as 
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large a surplus revenue as is compatible with. the maintenance and increase of 
their productive pou ers 

Wo hare reason to expect that other advantages besides these named will 
follow the formation and improvement of the public forests in India. We know 
that forests have an influence upoti the climate, and that in hilly countries the 
maintenance of wcll-stockcd forests is most beneficial in protecting the loose 
soil on slopes, in increasing the flow' of springs, and in regulating' the surface 
drainage. We are every one of us convinced that we arc engaged in a most 
important work, the full benefits of which will, it is true, not be reaped by the 
present generation, but which nevertheless will be the certain reward of our 
labours. ■ 

But we are equally convinced that these benefits cannot be secured to tlie 
country which we serve if our forests are permitted to remain in the wretched 
condition in which the great majority of thorn were made over to our care. A 
very lar ge pioportion of the reserves, when first demarcated, were no better 
than what our colleagues in Prance appropriately term’ *' des clairiercs' 5 — vast 
extents of blanks with here and there groups of scrub and trees. The main 
cause of this in all provinces of India, except in the evergreen forests of tlic 
moistcr regions and in some parts of the Punjab, are the jungle fires of the hot 
season, wlneli, in tlic deciduous forests at least, may fitly be called an annual insti- 
tution. Por tbo improvement of theso forests there is no measure which equals 
fire conservancy in importance. As long as a forest is burnt annually its im- 
provement is hopeless ; its influence upon the retention of soil is inappreciable ; 
and its usefulness in regulating tlic surface drainage is nil. Our hope to make 
it yield an annual outturn of timber and other produce adequate to satisfy the 
futuio requirements of the country will end in disappointment, and the timber 
which it does yield will always he hollow and rotten. Pire conservancy is at 
present the most important task of the Porest Department in most provinces of 
the empire, and therefore we have given it the first place m the discussions at 
this conference. Ten years ago Colouel Pearson in Ms annual report almost 
* despaired of keeping out fire from the reserves in the Satpura range. In spite 
of what then appeared as insuperable difficulties, he persevered, and when read- 
ing the proceedings of this meeting he will have the satisfaction of learning that 
the great and good work which was commenced while he was Conservator of 
the Central Provinces has been crowned with complete success. 

Captain Doveton then read his paper on Pire Conservancy as follows : — 

On the pi election fionifne of Potesis in ilie Ccniial Provinces 

The necessity for adopting measmes foi the prevention of foicst fires was fiist impressed 
upon tlic dcpaitmcnt by Mi Biaudis, onr picscnt Inspectoi-Gcneial. Self-evident as the 
impoi lance of such measuies may now seem, their expediency was at first by no means um- 
vcisally admitted. By sonic olliccis doubts were cxpiessed as to tlic inimious and destructive 
effects of flics on the young growth, while some went eo £u as to asseil that tbeic wcie species, 
such as teak, the seed of winch would not germinate unless subjected to the influence of flic, . 
and lienee that the prevention of foiest (lies would result in the annihilation of such species 
Forest officcis soon became alive to the lncoucctucss of the views above lefened to, hut it was 
not till 1871 that tlic necessity ot this piotcctive measure was univci sally admitted. 

The fiist attempt at preventing finest flics was made m the Bon reserve m 18C5, and 
in 1SC7 it was extended to Jagmandal and Chohangogurli. The expediency of fire conserv- 
ancy then began to he questioned on the grounds that the results that might ho expected 
would not he commensurate with tlm oxponditme necessary. Time alone could upset such 
'arguments, and thus until 1871 little or no piogiess was made. Prom that time the aiea 
undei piotection has steadily incionsed, till in 1871-75 it amounted to 218,000 acres, of which 
I'd, 001) acics weic pcifectly piotected, while m the cunent year (1875-76) it is proposed to 
protect a little ovei 300,000 aoies 

Before any method pi oposed or adopted for the pievention of finest flics can be appre- 
ciated, it is necessary to considei the cncumstanees under which flies ougmate, nnd I therefore 
preface tins ttrentornudum by noting borne of the known causes of finest fnes and the agencies 
hj winch, they aic brought about 

At one time it was not uncommonly supposed that finest files occuncd fiom the friction 
of bamboos under the influence of- strong winds; but no one who has witnessed llie artificial 
piocess of obtaining fire hy the friction of .two pieces of dry bamboo can hesitate to banish 
this idea without iiuther consideration. Fues may occur thiough dned oi dying trees being 
struck bj lightning, hut storms that could possibly Tesult in such accidents scaicely cvci 
ocwu at seasons when the spread of fue would bo possible, and though foi many veais I have 
made the origin of forest flic-, the subject of careful enquny, in one instance* ouh have I 
been able to trace it to lightning. Peihaps the fiist nnd most impoi tant cause is the interest 
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which gianms have in obtaining nn eaily ciop of young grass which induces them to fire 
wJimlf S!? ^H°° n S& ’f 1 ; cco 7 cs . dr J r and infeuoi as fodder, and next to it comes the widest 
n \ te 7 n , ' eiC1 ' 3 of PoresL and floweis have in clearing the ground which induces 
* 1° P the E T C 4 COlU? ? ,Jef ? 1C tllc ealbenng «.«m comes round. Bnlnwg of tlm 
franco to S lLr i nfp e f 10 1C i nd i er t i e fol0i!l , s “ 01C acccssd *le aud to facilitate the lcmoval of 
feact 'f.om ?,17 ff deer „ fl0m ' soIatcd 1“**** of cultivation, and to cleai wads 

W*Li® <1 ' ° to village. Flics also occur thiough the negligence of native shikaucs 

& undeigrewth and render it moie 
som ““ mes s ‘ mc ,s .od TOtte 

t o tlnis .* ,li RCCU jj‘ at nearly the whole body of the population m the vieinih of forest 

tiwts have, or imagine they have, n personal interest m the cieation of forest fii es, and the 
difficulty expoiienced iu detecting individuals guilty of filing foiests without icgaid to the 
safety of those belonging to the State is chiefly attiibutable to this fact. Ii communities 
in the vicinity of forest tracts w-cre responsible for damage lesultmg fiom forest files, the 
Jatter would lardy if ever occur; but as this is not thc-caso, Government is compelled to 
adopt preventive measmes moie 01 less expensive, the cost of which has to be home by the 
public. J 


the means by which the exclusion of fiic has been seemed is simply the maintenance 
of lines round the foiests, domed of all grass and other combustible matter, with a on 
width fioo fiom all deciduous ti cos, and the penodical employment of guaids to chock* fiic? 
which scorn likely to send their sparks or fhune« aeinss the boundaiy, and to pievent the in- 
gress of men. Though so fai the means adopted are everywhere the same, the width of the 
nre lines, the method of dealing them, and the piopoifion of watclieis engaged vaiy in 
different foresfs. Those differences in mattois of detail result pailly fiom the local 0 conditions 
to be dealt with, but chiefly fiom the constant sliuggle that is going on to unpiovo the system 
and leduee the cost of piotcction to a minimum. 

J will now offei a few remarks on the protection of some of the principal foiests 

L'oji Thisicseivchns pecuhai advantages which facilitate its prelection against fire, though 
the roughness of the country thiough which the lines inn must icndei it somewhat expensive. 
On the extreme west the Soncbnddin river with a breadth of fiom fifty to a bundled ymds, 
forms an effectual b.uriei ; on the noith the scarps of the Pachmarln block of the Satpur.i'' 
extending fiom the Sonclniddi.v river caslwaids, are a source of safety, lendciing unnecessary the 
clearing of lire lines. The protection is fuilhei facilitated by the fact that (lining the'lime 
that forest fives generally occur, the prevailing winds are fioin the west, and therefore it could 
only be undci exceptional cii cumslanccs that lire could eulci the fnrcsL fiom without. There 
is, howevei, one point where pecuhai ciuionls, resulting from the topoginjjine.il features of the 
country to the north and cast, are always a sonicc of danger At this point fire has twice 
entered the reserve ; hut in each caso favomable conditions of forest giowth below, such as 
bamboo thickets, undci which no glass will grew, have ndmittcd of its being extinguished 
without- difficulty, and before it could extend ovei more than n small area. The oiifci fire line 
actually cleared ib 15'19 miles in length, and its width is GO feet, which is that of the boundary 
line, on which no tieo vegetation is allowed to spring up, 14 miles of load leading through 
the forest from west to east nre also cleared to a width of 13 feet, and 33 miles of foot-paths 
to a width of 3 feet, but the latfpv is iathei to facilitate locomotion than for fire conservancy. 
The outer line is domed by cutting tbe grnss on either side to a wultli of 4 feet, and binn- 
ing the stuff, thus cut, with the standing glass on the cential portions of the line. The time 
at winch this opeiaiiou is peifoimcd varies indifferent yeais, hnt the burning is earned out, 
while the fall of dew furnishes a Mifcgnnid against the spread of fire; on the internal lines 
the grass is simply cut and tlnown nn either side. 

Airangcments for the protection of the J3oii reserve were first set on foot lowaids the 
close of the cold weather of 1HG5, and at that time there had been no flics iu the fore <4 since 
the spring of 1804. The cost of piotcction up to dale is given in tbe accompanying state- 
ment marked A. * ■ 


Tlie figures foi 1865, 3800 and 1SC7 caunot now be accural ely quoted ;tliey wore exclusively, 
for hne-clcming, and are known not lo have exceeded Its. 300 per annum. Fiom Statement A* 
it will be ohscived that fiom 1SG7 up to Juno 3871 there wns a steady increase in the cost 
of pioteotmg this forest, and that from that time it lias continued to decrease, till in 1874-75, 
it wasbiought down to 11s. 773. The rise in the cost of the woilc between J8G 7 "and 3871 is to 
some extent accounted for by the employment of fire guards, which became necessary as the 
amount of labom employed in the forest dooi eased, nud.it js believed that t lift], w oik was. de- 
bited with the cost of cuttiug sub-divisional lines other than those far piotcction 

from fire. The subsequent decrease is not lo be attributed to any cliangci jn /the method of 
••in tying out the work, repeated clearing of the lines -has doubtless tendejf bo, render Uic work 
le«s costly, but the i eduction m expenditure is cliiofjyfffoo. to better supervision and to the 
transfer of .the audit of finest accounts lo the Conservator's nffidef*"* * - 

At the present tune the Fori finest is m a perfect state of' rest, and no labourcis are 
employed in it on woik of any kind; hence the necessity of fire guaids at ccifain seasons. If 
a regubii plan, such as will be required foi the regeneration ’of the forest, had been devised and 
work weic m lull progress, fire guaids might possibly be dispensed with, and then the cxpendi-, 
tun? would come down fo the simple cost of clearing the boundary line/ an item which appeals 
to me susceptible of still further reduction. 
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Since* the commencement of protective measures in Bon, six files have occurred , the fiist, 
and by far the most cMoimvc, resulted from insufficient dealing of the outer bonmhny in IbGo, 
when fire entered the forest and burnt from 2 to 3 squuc miles in the south-east corner. In 
13GI1, and again in 1873, a small pm tiou of the forest in the north-east corner was burnt 
lbmu"*li fire spreading down a certain goi go; in another part on a lull two «ic» occurred 
and burnt a small area between 1S0G and 18GS; one of these resulted fiom the carelessness ol 
a lunatic who bad temporarily taken up bis abode on the hill, while the other was the lesult 
of a ticc being 4ru.k by lightning. Tn 18G8 .i small file also occurred at a point where fire 
had been dropped b) a cart-man employed on limber lianspoit. It will thus lie seen that of the 
six fur-, that occurred, tbieci exulted from msuflicient pioteetive measures, two from the carcless- 
nrss uf individuals, while one may be put down to natuial causes J?hej weic all extinguished 
b\ men employ cil in the forests citliei as fiio guards, oi on timhei, oi other work 

Jnjmai’dtil— The Ja^raandal reserve is a block of about 3S square miles, the length of 
which is nearly double the mean width The boundary is foL the most part very irregular; but 
Ibis is to some extent componsitcd fin by the presence of villages on the boidci, which lenders 
it compniatively easy to obtain labonreis for line clearing and men foi fue guaids 

The si stem adopted for protection was m every lespect similai to that in foicc in Bori. In 
the past jenr, liowcvei, an attempt was made to reduce the cost of line clearing, and as a com- 
mencement the opeiation of cutting the glass along the outer edge of the flic line piioi to 
burning was dispensed with. The lesult as legaids expenditmc may bo seen by lefeience to 
the figures in Statement B for 1871-75. With lefoionce to the figntes given in this state- 
menUL is as well to note that in the past year it was neccssaiy to employ a few extia fire 
guaids m Folminry owing to the sui vey opeiations in piogiess in the lcseivc. The cost of 
fire guards for the cunenl year will not exceed Rs 160. The heavy expenditure at tlie com- 
mencement of piotccLivc measnies can only be put down to a want of knowledge of actual 
requirements. 


Satpura Reset re, Koiat Blocl — As only a very small poition of this foiesfc liad previously- 
been piotected, it was selected m 1871-72 as a field for cxpcinnent in bringing down, if not 
the total cost of fue conseivancj-, at any late that of line dealing The object of this 
experiment wns to do away with the cost of cutting belts of glass along the houndaiie<> 
prior to burning. The com sc adopted was to flic the glass along thcboundaiy in still 
vveathci and in tlie evening shortly bcfmc the dew* began to fall, and to repeat the 
opeiation as often as might be found ncces«aiy. In a few’ instances only, where huiroo or 
other excessively long grasses existed, was the pielimmaiy mcasnio of cutting a line to 
piovcnt the spiead of fue adhcicd to. Under oidmaiy cucumstances tlie lcgnlar establish- 
ment, aided at times by a few coolies, was expected to keep the fire within bounds. In tlie 
first jen, 1S71-73, owing to the divisional officer's instructions not being fully earned 
out, the experiment, so far as protection is concerned, failed ; hut it sufficed to shew that in 
this way a veiy considerable saving might ho effected It has since been adopted with most 
sntisfactoiy results, as may he seen from the figtues given in Statement C, undei the head of 
Luie-cleaiing. 


Under this system it is necessary to allow from 100 to 150 feet as tlie bieadth of the fire 
linos, for the dealing will not he so pcifcct as where cutting is lcsoitcd to, and the burning is 
delayed till all the grass will ignite fiedy. The width of the lines, too, cannot be so uniform, 
as a maigin must be allowed for eontiol of the fire under the vaiymg conditions which are met 
with , but 50 feet more or le*-s is a moic tufle on the houndaiy of a laige finest. The met ease 
in the w idlh ol the lines is, moicovci , no disadvantage, foi, m some instances, it is found that not 
less than 100 oi 150 feet will suffice to picvcul the pass-age of file by spaiks On compaung 
the charges for fire guaids on tins reserve with those foi the same pencfd and on the- same 
account in Jagmandal, it may he supposed that the less legnlar clearing of the file lines neces- 
sitates a Ftmngei stalf for watch and gunid, hut this is not the ca«c. Jagmandal is in the 
wilds of Manilla, where thcic is little oi no tiaffic, whereas the Koiai block is bounded on one 
side by the great northern road connecting the laige stations of Jabalpui and Nagpur, and 
limning tluough the hcad-qnarteis of the Seoni district, and it has another road running 
through it on which there is much passenger tiaffic ; moi cover, in the Kmai finest thcic lias not 
jet been time for the spirit of opposition laised by the exclusion of cattle to subside. 

In 1S72-73 a few’ acres were repoited as having been burnt, fiie having spread fin ther 
tinu was intended when dealing the fire lines, again, in 1873-74 about 'ISO acres in two sepa- 
rate patches were burnt m tlie liitenoi of the finest. The origin of the two Inst fires has not 
hern traced, h ut th ey happened shortly after glazing was absolutely pioliibitedm the protected 
hlork, ami aic^^jmo-cd to have been the woili of disaffected gaolies Xo other files have up 


to tlie present t&tfe occurred, and the protection of the forest for the past llncc vears must be 
considered (wm.pl et«^ 

hnr the present the figures for, tins finest faiily represent the rates' at which, in the 



dimirelo Slf 1 r° ,n aionn ^ fhe forests is the principal thing by which tin* 
ttwcfa.StelJjr’tS* to note tliaf in the forests 

c2*v*livil lowhues S Vf UlC S,a " E Il,Us> from ** to ,' 4 which it only exceeds in very 
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. , ^ e > ll/lr o}n Foicsl, jjfriii.- — As up to 1873-74 only lialf the moa of this block was protected, 
it is at piesent seaicoly possible to diaw from the actuals up to date any satisfacloiy conclusion 
regarding the cost ot piolection ; but the work here has been, moie costly than elsewhere, and 
there foie in sinking averages for the province it is reasonable to take the cbaiges foi this 
finest into account ; moicover, I believe that the conditions to be dealt with in Abni lcsemble 
those to be met with in Bengal and Bnrma and paits of the Noith -Wes tern Provinces, and 
therefoi o n short account of its protection may bo of inteicst to officers of other provinces. 

the Bcmaiam block m Alnri is a long strip of foiest only 19^ squaie miles in extent, and 
enclosed within a boundary 28^ miles in length. The piolection of Aliui is lcndcicd costly 
by the heavy ciop of bnrroo and other tall glasses which spring up annually and render the 
use of fiie as an agency to hue clearing impossible. The height of these grasses vanes, ac- 
1 ooi dmg to species and locality, from 4 to 10 feet. The couisc adopted has been to first 
clear by cutting a strip 20 feet wide and to ciusli the taller grasses over a fui tlicr width 
of (50 feel pnoi to burning. The crushing is effected by men who cany m a horizontal posi- 
tion heavy poles about 10 feet long which they thiow before them, thus ciuslnng down the 
giass on an area of about 20 squaie feet at a si i oke. The advantage of this anangement is 
that it cnsuics the moie perfect burning of the glass on that portion of the lino not cut than 
could be sccuicd by simple burning, while the flames aie picvented from using to tho same 
height that they would do if the glass weie burnt standing This expeiimeut was not at- 
tempted till last year, and the data as yet available icgardmg the cost of the opeiation is by no 
means to be depended upon, but it is estimated that in the mannci discussed one man. will 
ci nt.li and lay flat on the grouud the glass on 1,100 square yards in one day. It cannot, liow- 
c*vei, be applied except where the glass is of considerable height, and the stalks aie disposed to 
he biittle. 

Prior to 1-S74-75 the glass was burnt off the outer poilion of tlie line without ciuslnng 
aftei cutting ovei the innei width of 20 feet, hut except wheie the shortci species of gia&bcs 
existed, this course was found to be attended with too gieat lisk and had to ho abandoned. 
The height of the glass in Almi and Hie pioporlion of the boundaiy to the aie.i is sufficient 
to account for the comparatively high cost of piotection, details of which will he found in 
Statement D. In spite of all precautions, fire has more than once entered the forest under 
piotection* in Maicli 1872, bcf'oic the cleaung of the line across the Bemaram hill had been 
completed, fno spicad down the lidge and soon spiead over the cntnc nica, m 1873-74, fire 
was blown ncioss the western boundary into the foiest, but it was soon got under and 150 acies 
only weie burnt; and again in 1874-75 fire spiead from the new line that was being cleared 
and hm lit about 3(50 acres. 

Trifling as the failuies herein noted may be, they suffice to shew that, under the present 
system, perfect safety against fuc is not sccuicd, and I wall endeavour to shew further on how 
protective measures maybe lcndcicd moie complete. 

As alieady explained, the piesent system is to disconnect then tea to be protected fiom the 
surrounding country by clcai ed lines, and to pi event the mgicss of man by maintaining* au 
establishment foi watch and guaid. It. has also been shewui that the width of the flic lines 
must to Eomc extent depend on the class ot vegetation tlnougli which they run ; but there 
is another impel taut point by which this must bo legulated, viz , the dneclion of the prevail- 
ing winds. When the fire lines inn at light angles wilh the prevailing winds, a much greater 
■width is obviously necessary than when they follow the couisc of the winds, and for this reason, 
when a forcsl is sub-dmded foi protection from fire, the sub-division lines should, if possible, fol- 
low the course of the picvaihug winds. The value of the f.ops of ndgcs as file lines cannot be 
ovoi -estimated; if burnt to a slioi t width on either ride they foim an impassable hauler to 
fire. The check or fire might be facilitated by the establishment of evcrgicen belts, but, ex- 
cepting where the counliy outside the boundary is dear and open, tln& would render moie 
difficnll the watch and guaul of the lines; if, however, the evcigreen belt be supplemented by 
a stiong living fence, this difficulty would be lcmored and piotection would be reduced almost 
to a ccitainly. Such a system could jiot, however, be introduced in foiests ficquented by wild 
elephants oi other heavy animals. 1 / 

To ensure the lcgulai pah oiling of fire guards, tho system adopted in Ahiii of issuing * 
passes distinguished by ‘-cnal numbers and the date of issue to be passed on fiom watcher to* t 
watelicr till they return to the starling point and aie made over to the subordinate by whom 
they are issued commends itself to notice. They may he issued at intervals vaiyiug according 
to the length of line each watcher has to patiol, and the length of line, and the horns .at 
winch each portion has to he pati oiled being known, the time at which the passes aie leturncd 
would indicate the regularity with which patiollmg has been pcifoimcd. 

As legaids the system of remunerating file guauls foi tbeii services, I would reeommond 
low monthly pay and rewards for success at the end of the season. This system has worked 
well m the Satpura reserve in the Central lhovinccs. -. ' - 

The object of prevenling foiest fires is known to afforest officers, and therefoi e I have 
not adverted to it in this memoiandum , moicover, Ijie subject (Maid', seaicoly be touched up- 
ou without shewing how far tlie end has been attanied, a subject which ’belongs moie propci ly 
to natural reproduction. ? " ' 



Details of eipenditute on the jnoiecfion ftom fire of the Don Deserves area } 37 square miles , length oj bounding /, 28*83 miles 
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STATEMENT C. 

JJi/atli of crpciidilua on the protection from five of the Komi Bloch, Sufjniia 71 (serve j area 49 square miles; length of houndai ij, 12 miles. 
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T!'c czponil.turo rirrucnt* tho cc*t tif prof estien from lit Jiuo IS;’, I'.e forest hantij Urn buret lu tbo jirerloiu j c-u. 

























STATEMENT D. 

Ddaih ofc.rpen.Mnn on. the protection from fire of the Bemaram Forest, Miri; area 192 square mites, length of outer bounty 28 } ml 
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Dr. Schlich asked Captain Doveton to explain how tlie expenditure 
liad been reduced sinco tho audit o f forest accounts had hcen placed under 
the Conservator. Captain Doveton replied that formerly, when the bills were 
sent direct to the Accountant-General, the Conservator had no control over the 
expenditure, and knew little or nothing about it. Dr. Schlich said that in his 
opinion the more men there wore at work in the forest, the more walcliors 
would be required to prevent fire. Captain TFood disagreed, and said that in 
one portion of the Oudh forests lie had had a gi eat many men at work from 
February 1o May and that no fires had occurred. With reference to the direc- 
tion of the fiie lines, he would lay them out at right angles to, and not in the 
same direction as, the prevailing winds, as then the burning of counter-fires 
would he facilitated. Mr. Walhnger thought that fire guards could ho dispensed - 
with if two evergreen fences were planted and the intermediate -space sown 
■with some thickly-growing scrub; for, if the first hedge failed to arrest the 
progress of the fire, the second would lie effective in doing so. Mr. Amerg 
remarked that fires frequently originate in the interior of the forest, aud hence 
we could not entirely dispense with fire guards. Mr. Mann said that the sup- 
port of civil authorities was most necessary, and it was to this that ho owed his 
chief success in Assam. Major Waterjield asked how the civil authorities 
were to help. Mr. Mann replied that they could help by earnestly enquiring 
into the origin of forest fires. Dr. Schlich quoted the ease of Ecugal, where 
a dense cane-brake, 100 feet broad, was not sufficient to keep out fire, and lienee 
in his opinion fire guards could not bo dispensed with. Captain Campbell 
enquired as to what was practically the best size of the blocks ; but no definite 
answer could be given to tin's question as it depended on the number of vil- 
lages and the number of roads open for the passage of the public. Captain' 
Doveton, lion ever, thought Hint it was easier to preserve large areas, but in 
that ease lie would have n series of subordinate lines. Mr. Gibson asked what 
length of line one man could effectually patrol, and whether the men were 
paid in easli or otherwise. Captain Doveton replied that one man would look 
after 2 miles of line, and that they were paid in cash. Mr. Mann said that 
lie employed one man to every 0 running miles of fire line. Mr. Amerg stated 
that the men employed to cut the fire lines were also the guards, and that ho 
retained one-tliird of their pay until fires had been effectually kept out. 

Mr. Brandis said that it was most important to keep out fires from our 
forests, though it had been the custom of the country for ages to set them on 
fire. It would seem at first sight a cruel measure of conservancy, as the peo- 
ple were accustomed to hum the forest in order to obtain boiler pasture for 
their cattle The question, however, could only. concern the imperial reserves 
which form hut a small proportion of the forest area. Thus in the Central 
Provinces these reserves only amounted to 2,270 square miles, or about 27 of 
the total area of the province ; in the North-Western Provinces they 
amounted to 2,100 square miles, or nearly 3 percent, of the total area; and 
generally throughout India the reserves hitherto’ demarcated formed from 1 to 
4s per cent, of the total area of the province in which they arc situated. 

It would be impossible to keep fire out of the whole forest area, and 
the difficulties were so great that every step in the matter required most 
VsaYeful consideration. Were we not absolutely certain that forests cannot im- 
prove without strict protection from lire, and were we not convinced of the 
necessity of providing for future wants, not for railways and canals, hut for ' 
the needs of tho agricultural population, when all. else is exhausted, then fire 
conservancy could not for a moment he thought of. In European forests most 
mature trees- are sound, but in Oudh only one in three full-sized sill trees is 
sound, and a similar proportion of unsound timber is the character of most 
Indian Forests. The cause of this is manifold. The hark is charred and the 
wood r cxposcu. The young seedling is burntdown again and again, the charred 
stump remains exposed, is aft$pft|fds covered with new wood, and tlio result of - 
this is a hollow tree. . Wtrcainot exuect our forests to yield a sufficient supply 
of timber, bamboos, grass and othar forest produce without increasing 
their powers of production, and it is imjrossible to effect this unless we keep 1 
out fires ; for our reserves, then, we have no .alternative but their strict protect- ■ 
tion from fire, and we arc thus justified in making our arrangements ns -perfect 
as possible. In the south of France, in Provence, there are extensive forests of 
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cork oak and Pimts Pinaster, mostly tlie property of private proprietors ; there 
is a dense undergrowth of tall heather which catches fir e as easily as grass and 
dry leaves in India In these forests fire is a great enemy, and the rides and 
cleared fire-lines hitherto tried have failed in many cases ; so the latest protec- 
tive measures introduced as an experiment consist of broad belts of evergreen 
trees, and it is hoped that they will prove successful. It is certain that, where 
the ground is moist enough, such belts form an excellent protection ; but it is 
a very difficult matter to raise them in the hot and dry parts of India. In 
North and Central India we have some evergreen shrubs, but the dry leaves 
that fall -would have to be swept up constantly. It is by no means sure whe- 
ther broad lines kept perfectly clear are not the most effective plan. 

Captain Wood remarked that evergreen hedges would take some time grow- 
ing, and inquired how long it would be before they would be high enough to pre- 
vent. fire passing over. Mr. Wallinger stated that Opuniia vulgaris ' (the prickly 
pear) was admirably adapted for hedges, as it grew up at once. Mr. Bunidis , 
however, thought that tlie prickly pear was useless in keeping out fire. Though 
a succulent plant, it was easily burnt, and it had failed in the Dckkan along 
the Great Indian Peninsula Railway, where miles of it had burnt owing to the 
grass which grew up among the stems. Mr. McKee was also of the same opi- 
nion; but Mr. Wallinger, supported by Mr. Shuttleworth, stated that it had an- 
swered remarkably well round plantations in the Bombay presidency, and that 
by its means fires had been effectually kept out. Mr. Brandis observed that 
.this was a most interesting communication, as ho had always thought that the 
grass under the cactus hedge led to its being easily burnt. Mr. Shattleioorth 
thought that the large area sacrificed in burning these fire-lines wps not com- 
mensurate with the good done to the finest; but Mr. Brandis was entirely op- 
posed to this notion, and said that we must sacrifice a certain proportion of 
forest for the good of the rest. There were many patches where the cover over- 
head was so dense that fires could scarcely occur, and there was no doubt that, 
with the improvement of the forest growth, the date when the risk of fire com- 
mences will be retarded, and the period of duration of this risk will be shortened. 
Mr. Slnittleioorth remarked that if a living hedge, which might also be useful 
in yielding some forest produce, could be substituted for these fire-lines, it 
would he a great gain. 

Captain Wood then read his paper as follows : — 

Roads and fire conservancy. 

The object of fire conservancy is to preserve and improve the present stock of timber, and 
to allow the reproduction of a new growth of young tiees. 

2. By, keeping fues out of a foiesl, the decaying loaves, grass, and other vegetable matter, 
make a coating of light porous material, which keeps the surface of the gioundatan cvcntom- 
peiatnre, and allows falling seeds to germinate, and at the same time supplies food to the innumer- 
able rootlets of tlie side roots of the laigcr tiees. The porous coating retains the moisture, which it 
gives off slowly, absoibing it again fiom the alraospheie The ram is allowed to percolate into the 
soil, carrying with it the food of plants contained in the vegetable coating, laying up a stock of 
moistuie and nourishment which is available when tlie tiees lcquiie it. The tiees giow in a 
natural mauner, and the timber piodnced is sound and valuable 

3. But when firo enters a forest, it burns all the diy standing grass and the fallen leaves 
and other vegetable mntlei, baling the giound to the sun's lays; and it burns entirely the 
sickly and dead' trees, old and young, which have been weakened or killed by former fires, and 
it damages those of a health}’ growth, and paiticulaily the young. Tho soil is baked and t 
hardened, and no moisture is either letaincd or absoibcd; and the lam when it comes does not, 
percolate thiougli the soil, catiying with it tlie food of plnuts m the shnpe of ashes in solution, 
hut urns off the haidcned surface into the wateicourses and riveis, where it is lost to the trees. 
The vegetable and porous coveiing being removed, theie nre few places for tbe seeds to fall into 
and get covcicd ; and tlie seedlings, even if they do spriug up, seldom arrive aL matuiity, but , 
die off flora waut of food and moisture. The dcstiuction of dead timber is very gieat, and tbe 
effects on the glowing timber aie deplorable, the timber being unsound; and no one can tdl the 
amount of damage done till they have cut up the timber, peihaps not getting even one-half or 
one-thiid of the gioss quantity of good timber. 

4. Why allow fires 9 In ignorant communities immediate poisonal gam is everything; im- 
piudently and selfishly, tlicieis no thought of others for 'the piesent, or of the interests of them- 
selves, or of otlicis, foi the future. The lieidsmau, who wants to get up a crop' of fresh glass 
for his cattle, sols file to the dry grass , he gels a few acres of the fiesh grass he requires ; he 
cares not if the trees on a thousand times the area he wants aie destroyed. The villager who ■ 

,* • Opt.nl ta Dilkm, Ilawortli, a plant introduced from Amoruu mid often cironcovslt called Opnnlia vulqant . — D B, 
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wants to pick up a few sticks for fuel, or cut some wood for farm or domestic pin pesos, picfet - 
that the whole foicst should be burnt than that lie should have tho tioublo of searching for 
what he wants among the long grass and thicket of seedlings. Tho cultnatoi in the vicinity 
of the foicst piefero that a whole forest should he burnt than that his poihon of an acio ol 
lice or wheat should suffer fiom the game which the grass and thicket of seedling., give phellci 
to People who have to pass through forests like tho whole forest to he burnt, and the giound 
hared, so that they may have no chance of meeting dangoious wild limsls. The collector* 
of timber foi sale, the collectors of wild (lowers, fruits, gums, honey, wax, &o, like the gi.-ws 
and seedlings burnt, that they may collect these things with little trouble in fact, it may he mid 
that it is the immediate intei cat of the population m tho vicinity of the forest, oi rather that 
tlioy think it to bo so, that tho foicst? should he burnt. Themis plenty of iimbci now for 
them ; hut how about the future intciests of the population in tho vicinity of the lorcsle, and the 
present and futuic mtcicsls of the community in general? 

3. In tunc, the constant firing of the forests will destroy tho vegetation and depuve the 
people inhabiting the neighbourhood of what onco weic forest lands, of most, if not of all, 
of the products winch their forefathers so wantonly wasted. 

6 With the gcneial community how do matters stand at pie B enl 9 Willi a forest area 
which, if it had been properly' managed, could have largely supplied the wants, of the public; 
with .1 rich soil , and with a climate which is nioie favourable (o vegetation than the climate of 
Europe there is a timboi famine in India. For building purposes good timber is dcaiei hi 
I ndia than in England, though tho pneo oflabom is about one -tenth in India of what it is m 
England, and the value of land is in somewhat the same propmtion. The poor man in cities 
lias to spend about one-eighth of Ins p ly to buy wood to rook his load with, and I have ?ccn (at 
Agra) charcoal and wheat about the e amo puce. Foi railway sleeper?, Ainctie.in orEuiopenn inn- 
her is cicosotcd in Europe, scut by sea to 1 udia, cai ried hundred? of mile-* by land e u i iage, anil yet 
undersells the sleeper? of Indian wood. Iron girdeis, made in England and costing much for coi- 
nage, aie used in huge public building? insteid oftunbci beams, and on the railways, though 
wooden sleepers me for many ren'ons preferable to iron ones, the lattei nio used, either because 
wooden ones cannot, be obtained, or aie too expensive. 

7. Owing to lorestiy not hnving been sufficiently appiccmted; to people thinking that what 
is, is best: to the natural desire oi mleis not tointcrferc with the custom? of the people, hnimful 
to othei? though they' be ; and to tho rage for extending eulth niton, the want? of the community 
for timber, fuel, and pasturage not having been propel ly undcistood, the destruction and 
wholesale filing ot foicsts has till very lately not been intcrlered with ; indeed, they have been 
advocated by persons in power who, otherwise good administrators, were mistake n in forest 
matters : lmt then dny is gone, and now tlieie is no doubt in the mind? of able administrators 
that firing in ceitain portions of foicst-. must he prohibited 

8 The nrca of foiests at present protected fiom fire is veiy smnll, and the closing of ji»n - 
tioiis of forest against grazing and its concomitant evil, jungle fires, ninstnccessmily' lie gradual, 
and it is hoped that in ycais to come the public generally' will be bettei off, ns regards tunbei, 
fuel, and pasturage, than they aie nl present. 

9 In commencing operations for fire conscnancy, the fonnation or straight toads (wlucli 
arc also useful for purposes of inspection, of export ot forest produce, of police, of the con- 
venience ot the iicighbouiing population, and of the formation of blocks and comp.u Linen ts) is, 
I considei, the fust thing to be taken in hand 

10. These loads must be always kept denied of dry grass nml leaves in the hot season 
In foiests also where water eanuot he easily obtained, wells should he dug alongside the roads, 
or better, at the junction of two or more road?. These well? :iro useful foi parties working in 
the forests, foi travellers, and foi the fire-watchers, who me posted in the foiests during the dry 
months, when the foiests me liable to bo burnt. 

11. In lnying out these roads many circumstances have to he taken into consideration. 

Many of these roads should be at right angles to the direction of the wind prevailing in the hot 
season, in oidcr that, though a certain block of tbo forest catches fin*, the file maybe intercept- 
ed at the ci oss roads Captain l)o\ etou advocates fire -lines being in the direction oi tho pre\ ailing 
winds, but I tlnnk tboic is great advantage m burning back and sacrificing one block for the 
pafety or the many. Important villages on opposite sides of tho forest should be connected, and, 
as people must pass through the iorc«ls it is bettei that the traffic should he drawn onto tlic, line®, 
for constant trallie has the effect of killing down ihe long gras?, which is lcplaced by n 
finer vaucty; and tins grass helps to keep fires fiom mossing the lino; and the forest officers 
pan close the nairow winding path, whcie people cannot be watched, for in a straight, clear 
load people can be seen foi a longdistance Blocks aud compartments, of sizes suitable ioi timber 
operations or other puipo-es, should ho formed. The general diiectiou ot traffic should 
be studied, as also the nature of the ground, so ns to get the roads on .lines that will be well 
H e ed, and where there are nut too many' ravines oi watcrcouises to malic the load too expen- 
sive to keep in good ordei. , 

12 1 now produce some maps shewing line* which I have made in the Kheu and JBbn- 
raiuh division^ of tho Oudh foic-ds, and which ahendy have proved of much use 
, 13 At lirat I cut my main hues 1 00 feet biond, dividing the division into subdivisions or 

ranges, and other lines I cut 50 feet broad, marking tho ranges off into block? , but I found the 
expense of keeping the linos cleai so gical that I thought it bettei to have a well-cleared liuo 
in the centra, which I could m-e as a driving road. These load? have been marked ofr with a 
daghbcl (?maUtienth) (S inches deep, all stumps ot tices and laigc gra?s roots extracted, and the 
grass cut. These loads are now in Mich good ordei that I can on most of them diive a dog- 
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ciut at a good pace either by night or by day, and I and my officers aie enabled to get over long 
distances* quickly, reserving the slow-moving elephants for actual inspections in the interior o( 
the blocks, where inspection on foot or horseback would bo slow, if not useless and dangerous. 

14. It will be seen in the Kheri map that my pimcipal lines conveigo on Dudua, which is 
on tlio edge of the high s&l land, and near which a temporary budge is yearly built over the 
Sohelee (at Dudua Gliiit), and the road on emeiging fiom the forest is continued witii the 
aid of the distiict authorities to the town of Pnlha, fiom which we draw our supplies, as the 
villagers in the vicinity of the forests are for tlio most part a pastoial people and have little 
grain to supply our working parties, which, m the cold wcathei, when we aie in full woilc, 
often number above 3,000 men. It will also be seen that the cross loads aie at right angles 
to the north-west wind, which is the prerailing hot wind, and that tiic loads lead to the 
Sohelco liver, down which our timber is rafted, and then down the laige uver, the Koiially, to 
the piincipal timber market in Oudk, Bdhinmgblit, about 200 miles distant. 

15. The roads in the eastern subdivision are not yet complete, but will be laid out m the 
best manner suited for the working of the forests and gcnoial convenience : thuB, some roads 
will be diiected on the Mohan uver, wlicicit is suitable for rafting , some to the main liver, 
the Ivorially, wheie land carnage to it direct may bo picfciablc to using the smallei nvcis, winch 
may not he navigable dining the diy season: while others again in the south-eastern pait 
will lead to the Soliclcc liver. 

1G. In the Motihar subdivision (oi lange) of the Bhaiaich division, the cross loads, 
neatly at right angles to the main road ; which mns noith-wesL, will be made "to converge 
on Sujoulcc on the Konally for the northern section, and on Siimce Gultai, aho on the ICo- 
rially, for the southern section, tlieio being a laigc swamp opposite the forests between Su- 
joulcc and Simrcc Gultai, other loads will be made to the Cliotu Siujoo uver, winch aftei- 
waids meets llic Ivonally whero land carnage ib too distant to the Konally direct. 

17* In the Bhinga subdivision (or range) the Cituulc section or foicst is cut up fiom the 
centie, allowing very perfect inspection and pioloetion Tins forest lias been preserved from 
ihe foi somoyeais. It is sunounded by cultivation, mid the coarse glass is piincipally in 
the broad treeless depressions which lun thiough the forest. The forest is piincipally com- 
posed of young sill poles, the superioi growth of winch, owing to the exclusion of fires, is easily 
seen. The Bliiuga forest of about GO squat e miles, divided into two sections, is surrounded by 
cultivation, and the grazing lcquuemcnts that wo have to supply arc vciy gicat The glass 
is slioil owing to the grazing, the mam road tiaverses iho whole length of the finest running 
uoi th-west, the ci oss lines join the opposite villages, and will allow pioduce to be taken to 
the liver Bapli, which opeus out a different market to that or the Konally. At the junction 
of the cross roads, gencially in gioups of six in this forest, wells have been made or nic in course 
of construction and houses have been made whero watchers are si aliened. In course of time, if 
necessary, produce i amoved by puichnsers can be oidered to be taken out by coitain loads, and 
at the forest boundary toll houses can he established. 

18. "With rcgaid to tlio lines which wcie cut 100 feet and 50 feet, with the 15-foot road 
in the cenlic, wo cut f lic gra«s from the road, placing it on both sides, and when dry enough we 
bum it. The fire communicates with the grass on eitlici side of the load and does not cnlei the 
finest, in which the glass is gieeti, owing to the shade of the tiees; wheiens the bells that aie open 
to tlie sun gencially bum, but the coppice giovvth that has spuing up provents the burning 
from being regular and certain. Wo must burn luthev eaily in the season, as, having no cut 
line towards the forest, the five would entei the forest if the glass uudei tlie trees were dry. 

lfl. I now cut my lines only 20 or 15 feet broad or less aceoiding to ciicurastanccs, such 
as luxuriance of the glass, traffic, &c, These loads aie shady, and will become moie so when 
the tices closo m oveilicadj thus, tlie glass is easily kept down, whereas in tlio bioad dealing 
of 100 feet and 60 feet sunlight is admitted and the gim-s grow 6 luxuriantly. 

20. I now pvoposo, in places vvheio I was afiaid of fiio cios-ing a 20-foot or 15-foot line, 
making a biidle path about 8 feet wide, parallel to the driving loadnnd ranging in distance fiom 
50 to 100 feet according to circumstances, tionchcd on each bide, in tho finest This will be 
a shady riding path, the grass cut from the road being placed on the side nearest the path, 
and that fiom tho path on tho side nearest the road. By this method I can burn the grass 
on the stup between the clear lines latci in the season than I can under present ciicumstances, 
making ceitain of having a clear burnt space between the two linos ; for, having lienclicd lines 
denied of grass, with a piopcr numbor of nu>n along the lines, and burning nt tho right time and 
season, I can confine the burning to the stup required. 

21. In cutting these lines, ns I want them fin loads, I cut round the roots of the trees 
and let the falling Uee by its own weight pull out the remsunmg roots. This I find much 
cheaper than fust felling tlio tree and then digging out the stumps. 

22. In cutting tho 100-lbot and 50-foot lines I cut everything at 2 feet from tho ground. 
By counting the stumps and at the same time noting tho species and diameter I have the 
vorv best oi linear valuation surveys : ibis plan might he adopted where the valuation survey 
was of move impoitance than tho diffoienco of cost between llic two methods. 

23. 1 annex two papers shewing the m ruugements proposed by' the Inspector-General of 
Poic'-ls during his lcccnt visit to tho Oudh forests, which were carried out with satisfactory results 

during the last dry season. . . 

24 . The utility of having nnmeious loads which act also ns fire-paths is veiy great. 
The finest can he cut up into numerous blocks and compartments, which can either bo protected 
from fire or given up fin other pui poses, as the nature of the ground, the giowlli of the forest, 
or the requirements of tlie people may demand. Lands for grazing can bo mniked off whore 
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Hie fiiino- the glass will do no damage, and wlieie we can get a legitimate revenue from 
oraznin' (at the same time protecting othei parts of the forests whcieit is desnable), and 
where under a pioper system of firing a constant supply of young grass can be obtained, and a 
small area bo made to yield a larger amount of edible glass than a huger area filed indiscrimi- 
nately. The villagers, who want wood foi fuel and for bmldiug, need not oiercut near their 
own villages, or go tluough dense foiest to gntbei what they reipinc The cultivator canfoim" 
hedges along the extend lines and pievcnt the game fiom coming on then fields, and persons 
passing along the broad clear lines during the day-time have little, if anything, to feat fiom wild 
beasts” The collector of forest pioduce can also take out what the} lcquiic with greater ease 
to themselves, though of course m the blocks the forest will be dense, by the number of loads 
they can take out moie pioducc, and good yielding localities will be made bettci known 

35. And, as a peison vho faims an estate propeily,does notallow his sheep and cattle, from 
which he makes gieat piofit, to feed when and where they like, but keeps them to ceitam 
pasturages, and docs not allow them to brow se on the young Uu nips and grass, which, when mat uie, 
will form their food for the winter, nor to tiample dov\ n and destroy the com, the stiaw of 
which is to be used foi their bedding, and tbc giam to form Ins profit, so by a piopei system of 
management the Government of India in the Foiest Department, by allotting ceitam portions of 
foiest for specific pui poses, will give to tho people at large gieat benefits, give a greater out- 
turn of produce than could be obtained without imposing restrictions, and at the same time 
obtain a fail money return, winch is used for the benefit of the general public. 

36 I am afiaid I am leaving mention of two gieat aids to conseivancy against fnc to my 
last paiagiaph. Those two gieat aids arc the help of the district officers and of the people them- 
selves, but till we have made knonn what we want to picsei ve from flic, and what wc can affoid 
to give up foi pui poses other than the growing of timber it a ill be difficult for cither to help 
•us gieatly, and I trust that I have made out 1113 ' case, that the formation of roads, where it is 
possible to make them, is the fust step in preseivmg the foiests from fire, and consequently of 
foiest conservancy. I am afiaid also that I have been telling yon many Hungs that 3*011 know 
as well as, if not better than, I do , but, as these papers read at the conference may also heioafter be 
lead l>j r district officers, I hope that they, knowing what we have done and are doing, will do 
all in then power to help us, and 1 ) 3 ' their influence aid us in obtaining the help of the people 
themselves, foi whose benefit wc are adminislcnng the foiests m India. 


FIRE CONSERVANCY OF THE CHURDA RANGE. 


(Area about 10 square miles.) 


Post No. 

I Doondra Junction 

J» 

II. Nipal Frontier 

j) 

III. Khyinman 

3> 

IV. Sisuynn 

jj 

V. Huibunsee Deeh 


VI. Toolscc Deeh 

Jj 

VII. Soncpur Junction 

JJ 

VIII Jilwa 


3 

2 

3 

2 

2 

o 

2 


ii 

» 

» 

» 


Total ... . . lC + 2=I8forest-watchcis. 

@ Rs. 4=Rs. 72 pei mensem. 

Fiom 23id March to 23rd June, or the sclting-m of the rams, say 3 months, at Rs. 72 
per mensem=Rs. 21G 

1st Post. — Doondia Junction. Charge from Simtulba fire-path on the cast to Doondrn 
Nala on the west, and Suntullia fire-path, Golal Deeb flic-path and north road 
from Doondia Nala to Nipal fiontier. 

2nd Post — Nipal frontier. The firc-waicheis will have charge of the whole ‘frontier 
line, and it is the fire-watchers’ duty to see that fires do not cioss from Nipal. 

3rd Post — Khyinman. Charge, Klijiunian — Abdoolla Gunge flic-path on the south, 
Doondra Nala on the east, and cultii ation on the west. Nipal boundaiy on 
the north The fiie-watcheis will have charge of the north line fiom Doondia 
Nala to Abdoolla Gunge and Abdoolla Gunge" Kliyrunian firc-patli. 

4 ih Post — Sisuynn Charge, Khyiuman — Abdoolla Gunge fire-path on the noitb, 
Jubdce Nala on the cast, cultivatioa west and south. 

btk Post. — Hurbunsee Deeh. Chaige, Jubdee Nala on the north-west, Doondra 
Nala on the east, cultivation on the south. The fire-watcliers will have charge 
of south hue from Abdoolla Gunge to Hurbunsce Deeb 
( CM Post. — Toolsec Deeh. Charge, Doondra Nala on the west and south, Abdoolla Gunge 
Sonepui lino on the noith-cast The Abdoolla Gunge Soncpur line will be 
in tbc charge of the firc-watclici s of this post 

7 ih Post — Sonepui Junction. Charge Abdoolla Gunge Sonepui line on south- 
west, cultivation on the east. Abdoolla Gunge Bndce Deeh on the north-east 
The firo-watchcis will have tho charge of the Abdoolla Gungo Bailee Deeh line . 

SM Post. — Jilwa Chaige, Suntullia fuc-patli and post-line from Abdoolla Gunge to 
- Doondia junction on the west, on the noitb Nipal boundaiy, on the east cul- 
tivation, on the south Abdoolla Gnuge Bailee Deeh line. The principal work 
will be on the boundary adjoining cultivation. 


/ 
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On the Nipal frontier line, the line must he thoroughly denied and burnt over; on the 
50-foofc ronds gins? must bo burnt on the fhe-pntbs, leaves must be swept oil 1 the roads 01 
collected and fired when there is no danger of the fire communicating' to the leaves and glass 
inside ilie foicsl. On all lines or fiio-paths all inflammable mattor must be either burnt oil, 
or lcnioved when it is not possible to burn it. 

All poisons entering tlio foiests should be warned against either lighting fiio-, except at 
Abdoolla Gunge m a place set apart for the purpose, or conveying tire eaielossly. Ill ease of 
large pmties of tvavelleis passing though, they should he accompanied till they aie out of the 
foies ts. 

PIKE CONSERVANCY OP 'TOE DUDUA RANGE. 

Souli.le nivnn, aholt 10 milts. 

Outride Land Bovmhn y. 

Solielee liver, about 10 miles. 

No. 2 Sohclce line ... 3 3 miles. 

Main Goareegb.it hue ... L'7 

Line to Plmlwaiiia . ... l*fi 

Phulwauia to Musanfcbiim ... 1*8 

Mttsanlvhum to lludionla ... 3'1 

Budionla to Main Bliadi Tal line . 3-0 

Pallia line . ... It 

Jumna Plinnta .. . . 15 


Internal Lines. 

No 1 Solielee 
Sutbiana load 
Ncwia junction line 
Plantation .line 
Goaiccghatline 
Pliulnauia line 
Mu-aukhum line 
Budroula liue 
Main Bliadi Tal line 
River line ... ... 

Pallia load ... 

1 Aide Bhadi Tal junction line 


33 

33 

33 

3 * 

33 


lJ/fl miles. 


2 - 7 miles. 
5 0 
1 -l 
0 6 

3- S 


2-3 

2‘S 

4-0 

4 0 
0-6 

05 


33 
» 
33 
33 
33 
33 
* 3 

33 

33 

33 

33 


28- S miles. 


Post No. 


3 ) 

13 


33 


Bazar Line 
Total 


4 . 3-7 

13 


15 miles. 


I. 

II. 

III. 

IV. 
V. 

VI. 
VII. 
VIII. 
IX. 
X. 


Establishment for 3 months. 

1 Ranger on Rs 20, head-quartci? Dudua, with 6 men. 
3 Pirc-watoliers on Rs. 6 each at Knigultia Glint. 

3 ■ „ 

3 „ 

3 

3 » 

3 >i 

3 

8 33 


33 

33 


33 

J! 


33 

37 


33 


Chandpara well. 
Tiger well 
No. 1 junction. 
Smuta riianta. 
Musanltbum ‘ditto. 
Blmdioula ditto. 
Pallia ditto. 

Jumna Gouri. 
Biidgc. 


2 men to net as patrols and 1 man to remain at each cliolnc. 

1 mun at choltio to warn all Irnvdleis about fiio ns they enter the range. 

2 men to cut grass, and take leaves off road, bum them when they can, ancl make every 

ari,lU To^tait with the lines must be olraied of grass by a working party (in which the 2 men 
must help). 100 feet wide, including tlie 15-foot road, tho grass when dry to he burnt on n still 
lav not to let fue enter green foiest. All phantas (open grass places) must be burnt ns soon as 
novsiblo : any small phantas or open places adjoining the 100-foot clearing must be burnt as 
soon as possible . The trees on tho 1 00-foot clearing need not be cut over, only the glass ; tbo 
mitin' done 1 o the young trees on tho 100-iool dealing need not be thought of 
1 chuppur huts should be made at tlie posts, and wnerc them is no water Imtdm wells dug. 
The ranger to do no oilier work but file conservancy. A 100-foot line to bo cleared and burnt 

round tho bazar. ' 4 - 1 

Mr Brandis said that the Oudh fire-lines had been laid out with great 
skill so as to serve as' lines of export and to be lcept clear by traffic, before fire 
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conservancy was attempted ; in most forests they were arranged so as to radiate 
from a point, something lilce the old Carrefours in tlic French forests. This 
system could only succeed in tolerably level country, but it was one that 
deserved to be well understood. Mr. Greig described the system of burning 
tire-lines along the ridges in ilandhol. Major TVaterfield stated that in 
Hazara the people were not allowed to burn even pure grazing grounds where 
there were no trees ; he would make over to the villagers a suflicient area for 
grazing, which they might burn, but ho would make them responsible that 
these fires did not extend to forest reserves. Captain VanSomeren wished to 
know what tree, adapted for planting in fire-lines, yielded at the same time a 
useful product. 

Some of the members present suggested the JPongamia glabra, and Dr. 
Sclilicli thought that, where circumstances admitted of it, every encourage- 
ment should be given to cultivation on the cleared fire-lines, for a helt uf 
fields all round a forest would certainly afford good protection. Mr. Amery said 
he had tried this plan in Goruckpur, hut found it impracticable. Mr. Greig re- 
marked that the moral suppoit of the district officer was very necessary, and 
it was most important for the forest and civil officers to he on good terms. 

Captain Bailey then explained his “ ladder ” system of cutting and burn- 
ing fire-lines, which is described on page 52 of the first number of the “ Indiax 
Fokestee.” The following paper by Mr. A. T. Drysdale, was then read by 
Mr. JPrevost :■ — 

History of fire conseivancg hi the Mailghat. 

The Mail ghat, or the poition of the Satpiua lange of lulls included within the Hyderabad 
Assigned Districts, is cslimaled to covei an aiea ol about 1,500 square miles, and may bnefly 
be desenbed as a senes of longli basaltic bill's, mteisected by deep lavmes, through winch 
Hour the several confluents ol the Tapti. The lulls vary in height from 1,500 to 4,000 feet 
above the level of the sea. 

2. The foiest contains a large vancly of timber trees, of which the puincipal and most 
valuable aie — 


Local name 

Botanical name 

1. Teak 

... Tectona graudis. 

2. Tow us 

.. JJalbergia Oojeincnsis. 

3. Sbcshum 

... JJalbergia lahfoha. 

4 Sadia 

. . Pent ay ter a toinantoia. 

5. Dowra 

. Conocarpvs lafifoha. 

6. Iluldoo 

.. Nauclea cordifoha. 

7. Lendya . . - 

... Jjagci sii ocmia jiai vtfiora. 

8 Bebeia 

... Jeimmaha bcl/enca 

0. Mowah ... 

. . Bassia laiifoha. 

10. Mango . . . 

. Mangifcra indica. 

11. Dlianun 

... ' Grewia lahfoha. 

12. Tcndu 

, . Diosjn/ros Melanoxylon. 

13. Sewan 

... Gmtlma arboiea. 

14 Kalatn 

. Nauclca oricntahs. 

15 Chironjee ... 

. Buchanama latifolia. 


3. To give an idea of the quality of the timber of the Mailghat I make the following 
extincts from a lepoit by Majoi Peaisou in 1801 Refemng to one of the best lealc-piodueing 
aieas, Majoi Peaisou wntes : ff I have no hesitation in saying that this is without exception, 
both as ligaids the giowlh of teak lices and Ibo value of the timber, bj r far the best leak 
forest in the whole langc of tlie Satpuia lulls ” And again, in describing one of the larger 
ravines, lie wiiies: *■ The depth of this gigantic lavme is fiom 1,000 to 1,200 feet, the sides 
using up in almost perfect precipices. Its bieadtb at the bottom vnnes fiom 200 to 500 or 000 
a aids , its length is said to be 10 miles, and I wont along it myself foi moie Ilian half that, 
distance. I have never anywlicie, except in the best sal loicsts, seen any tiees to be compared 
to the immense sadia ( Tcumnalia tomcniosa), Iluldoo {Nauclca coidifolta), Lendya ( Lttgerx- 
trocmia pai i ijlora) and Bebera {'Annina ha bellcuca), whoso tnmks run up to a height ( of 60 
or 70 feet as pine trees and without a biancb. Bamboo {Bambusa amiuhnneea ) also largely 
exists, its giaceful foliage adding immensely to the beauty of the lavinc/' 

4 Foi pmpo'cs of forest management the Mailghat is "divided into two dcscnptions of 
foiest,— reseivcd and unre=eived. The reseivcd forests occupy a,n area of about 400 square miles, 
the umeseivcd forests 1,100 tqunic miles, Both dcbciiptions of foiest are under the duect 
managomeul of the Foiest Department. A map of the Mailghat shewing the subdivision of 
the forests is auucxcd. 

5. In tiaeing the success which has attended file conservancy m llio Mailghat since its 
commencement m 1^70 up to the picsenfc time, I shall descube, by extincts principally from the 
annual lepoits, the results of each jeai's experiments separately, and conclude with a few 
general lemaiks The fiie-patlis that have annually been made, as well as the aieas of foiest 
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flint liave oncli par been protected and bumf., are shewn on the accompanying maps. On there 
mans ihe fno-paths arc painted ied, the burnt poi lions of forest black, and the uuburnt portions 
have been kit uncnlouied. 

A statement is also appended showing the length and cost of fire-paths burnt, the area of 
Jmesl pi elected, and such like interesting pai ticnlars foi each year. 

0. Previous to the year 1870 no attempt was made to picvenl tires in the jVTnilghdt. Till 
g> . then tlic whole aiea of the forests luid nnnually been burnt. In 1870 

' 1 n block of the Ilyiagluir rosoive, having an aiea of about 30 square 

miles, and compiling the best-wooded poilion of the reserve, was selected for special 
treatment A five-path, 1C miles in length and 00 feel bread, was denied round it at an 
expenditure of Its. 1,860 oi Its. llfl-4 per mile, and an establishment for patiolling purposes 
was entertained fiom 1st January to lBlh June, costing in the aggiegate Its. GGO. 

The largo expenditure inclined in clearing the path was owing to the jnexpciicncc of tlic 
establishment at woik of this nature. Instead of the glass on the path mcicly being burnt, 
it was upiootcd, and, moreover, all tiecs and underwood gi owing on the line wore eutdown. In 
(‘act the patli w.is made more like a road for wheeled traffio than a temporal}*, bairier against 
fire. The patiolling establishment was so distributed that daily reports. wore lecoivcd of the 
state of tlio entire length of the path. 

There measure* pioved Micccssful and the whole aiea of the block was saved, tlio total 
cost amounting to IK 8-1 pci squat o mile of foie.st protected. 

7. In 187 L tlie same steps weie taken for the protection of the Itai- 
8/ ‘ pur block as in J87G, and are thus lefeircd to in tlic annual leporfc — 

“A firr-path uns tleui-d all round tlie Work except whore the met Sccpna forms its limit and affords a 
n.ttmnl dt-Unre. To prerent the po^ ibihlv of fin- rcadnus the block from outside alt gra->s for Borne dittanco 
i.i-iond flic iire-r.itli w burned it the eonm'-ntcmcnl of the reason (January), and niuo walcbciE at Its 8 each 
pel m<!f)" , in rng.is» J tor pilrolling pnrpu-o-. 

*> The cost ol tlie»c incn*tm.s war. — 

dealing 16 niih s of firc-jnth • ••. It? 175-12-0 

Watching h re-path . 


Total cost 


472- *J.:i 
Us. 517-11-3 


..i about Ik 40 8 per running mills <n Rs 21-10 per renare mile of fond protected. 

‘•Tliealwei-iuiniiv all means it is possible to t iho for tiro protection, nud, though gencialty they ought 
to snllloe.lit the iliflirtilty of tlic told cwIiimou of tire ii. very great, am u tWonghraw through tlie 
•Mirt. arid it i« with the giertwl difficulty the watchers succeed in parenting tiavellers lighting fires for 

rooking on their wny through. ... , , 

«> In one portion, liowevei, a fire dnl break ont, though if was extinguished before any dnmage was done 



UJ ' ‘MJmkuhiodlj' the advantage, tojounglrooi pnrticu1arly.tif tlio exclusion of fire can linrdly bo ovcr-esHmnted. 
Iii-te-d of their Mi," •'Minted nud uni lit down uutil they cm make -i auflicivul shoot i’i ono je.ir to oreitop tlic 
,'iliH'l- of tlie fl.rnie, they come up an B'-edlmg^ mid arc pci nut led to innL** uninterruptedly tlic Annual growth which 
nntiue iutemb'd ; and min cannot fail to be ■‘truck by tlio numerous sapling-, found struggling through the long 

•oa-h in the proteJeilfniel which the fiie must ineiitablyliavo Killed. , ... . 

" Another re ult ihouhl not he forgotten. The long eras, which overs the ground nml feeds t ie jungle 
fires, on being im-Tved foi .*> number of yuan', annually din down and rots during the tnin-. ‘'."” c ‘' , . n o 1 
rmaml bv a thick Injur of decayed vegetable matter, _ uluJi is al-o b.ipplemen tod /l'f<lofolmbon oMioes. 
1 'ir.. also, when amble to kill the large trees, reorchcs their hath, burns anil kills the seeds they ham shed, nml 
often damages them to such an extent that they bear signs of the injury ever attcrwinuB 

J3. It, addition to measures similar to those taken in' previous years for the protection of 
the Itnipur block, tlio road leading through the block, and m tlie vicinity 
ol winch « fire broke out in 1871, was cleared on boLli sides to a breadth 


1872. 


’ of GO feet. The cost of tlic above amounted to— 


Burning fire-paths 

Phj of temporary watchers 


P.o. 120-11-0 
„ 276 5-8 


Total 


Es. 402-1-8 


, ditch is less by Hu. 315-12-7 than the expenditure m 1871. .. , 

Mo Am bloke out during the year within tlio block, but the same success was not all™ 
a preventing fives enteiing from willionl, On the Sltfi or March, tlio inhabitant or a small 
ill:i"C,' situated a ulioifc distance beyond tlio path, set fit o to the grass below some inoliwa 
jec-Tto enable them to gather the fiuit more icadilv, nml took no jnoper precautions to prevent 
he fnc spreading. "When tlie watchers reached the sjiot, a high wind had ntang up, and their 
doits to e J-linguis.il tbo flames were of no avail. Word was at once sent to 31r. Unllanlyiity 
he Assistant located in the reserve, but by the time be reached tlio plaeo the fite had leaped 
mion the path, and before it could lie got umloi about 7 square miles. ovnearb om--- 
om tb off he block, had been burned. Unfortunately this lire broke out during the noli festival, 
riuoi most of the men engaged in foicst operations at Vili imo on leave, and when the 
psumllly of tlie Konrknos fthc indigenous inhabitants of the Mailgbat) had so entirely 
riven themselves up to feasting as to bo uufil for woik of any kind. 

- Tlie following extinct fiom Mi. B.illautyiic*s report will convey some idea of the severity 

if the fire — " ‘ , 1 1 . 

„ Wnrv Tiitla mill hilUiilo when* the glass wan thin was takrn udvaningo or ruths were cu. as quickly 
, the file wa- sea, ngmn fur nhn.nl. Tl.mosI.se n hutiicanu blowing 

11 the time’ that tauied up large firebrands of burning bamboos, &B., which mar ofleu Iranspeilei o a u> a i 
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of "00 yards and dioppcd among the grass in front Tins was what mado the extinguishing find) a diiknlt 
task ” 

A portion of two of the plantations was also burned, lmt the plants snffcicd very little 
damage, the grass not being of the same rank giowth os in the lcgulai foicst. The plantations 
■wcic guarded by a Luge nala, as well as by a path GO feet bioad , but these were useless against 
the flames, hacked up, as they weie, by so strong a, wind As soon ns the fire was got under, 
the Lieadth of the paths was inciea«ed to 300 yaids, it being considered that nothing less than 
this could he idled on for the exclusion of ontside flies 

An attempt was made this ycai foi tlic fiisL time to keep down flics as much as possible 
within the remainder of the Byragliur reserve, and the lcsults aic exhibited in the subjoined 
statement. Hitlieito the whole ot the aiea had mvaiiably been burned. 






Inlnbitrd 

Unmlinbitrd 





Milages. 

wUiges 

Unburned 

••• 



31 

21 

Partly bmned 




27 

10 

Bntu ely burned 



■■a 

3C 

3G 



Total 

ill 


81 


Thus, of 175 inhabited and uninhabited villages, 52 were enfuely saved, 37 partly burned, 
and 86 wholly burned, or, estimating roughly, fires weie kept out of half the lCscrve, oi ncaily , 
200 squaio miles. 

Comparatively little difficulty was experienced m extinguishing flics that bioke out. 
within tbe lcseive itself. The flies that caused most trouble weie those winch came fiom 
without (the Central Provinces), and which were often sevcial miles bioad. In 1S71 the bene- 
ficial effects of tlio exclusion of flies within ilic Itnipui block wcio noted. The effect on the 
glass itself has now become most marked. In many places gia^s lias disappeared almost 
entirely, and its place has been taken up by seedlings and undciwood, the suiface of the 
ground being covcicd with a fine coating of x egetablc mould fiom the annual decay of then 
leaves. In othcis the old grass, by excluding light and air, has piciented the pi eduction of 
new glass, but whcicver grass exists it is of a much finer growLb than formci lj'. Tins I attri- 
bute to the old glass falling over at the end of the hot weather nnd lelaiding the Fpnugmg-up 
of a fresh ciop. In walking along the fire-path the diffeiencc m the giowth of the gras-, on 
the two sides is cleaily discernible. Where file has been excluded the grass is as small again 
as wlieic flics have taken plncc annually. 

D. 1S73 was the fourtli yeai in which special steps weie taken to exclude fire from the Raipm 
lg - 3 block. In the month of January a path 300 yaids wide was limned 

' louud the foicst, nnd this was, cntiicly successful in picvcntmg files 

enteiing fiom without Inside the block no fires occuncd duiing the year As usual, a tem- 
poral v establishment of eight watch era, at Its. 8 each pei mensem, was cuteilainecl to patiol 
the path duiing the hot weather. The total expcndituic incuircd on the above men smes 
amounted to Rs 951-G-2. Thus : — 

Burning fire-piths ... ... ... .. Its 711-OG 

Pay of toinporaiy watchers .. ... ... „ 213-5-8 

Total Its 951-G-3 


Towaids the close of the cold weathei, when the grass is comparatively green and does not 
burn readily, a path was denied all round the lcservc. This was done by the watchers them- 
selves, assisted by a few coolies at a cost of only Rs. 4G-13-0. The grass was lighted along 
the boundary line and extinguished on the reserve side, but allowed to bum unchecked in the 
opposite ducction till it went out of itself from the heavy dews w’hicli fall at night dmmg this 
period of the year. 

The path proved an effectual stoppage to outside fires. Several fires, however, broke out 
inside the reserve, but they were speedily got undci by the inhabitants, befoic any material 
damage was done. 

Only two extensive flies occurred, and tlieso weie accidentally kindled, not by residents of 
tlie icserve, but by people fiom the plains. At the very least seven-eighths of the icseivc or 
about 350 square miles weie snved. 

The following statement exhibits the uumbei of villages in tho jungles of winch flies took 
place wholly destructno or pnitly so . — 


. 


Inhabited 

Uninhabited 



nllagi-i 

-Milages 

"Unbum oil 


81 

f,S’ 

Partly burned 

* f 

9 

5 

Unlirilj burned 

* 

i 

8 



‘it 

81 
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10. No fires bioke out during 1874 m the Iiaipur block, and the expense of the mca- 

. 18W. £>ures adopted for effecting this was little moie than half that incurred 

last year, although ' exactly ' the same measures weie had rccouise to. 
This great difference in expenditure was owing to the employment of a cooly corps, consisting 
of Gonds principally instead of Roorkook, m the burning of file-paths, &c. 

During this year also the entire reserve was for the first time jiroteelcd from fire, the only 
expenditure inclined “being in the giant of rewards to patels of villages to the oxtent of Its. 180. 
A fire-path lound the lcservo was burnt as usual by the establishment in the cold weather. 
Every year that fire is kept out of the leserve the easier does the (ask become of extinguishing 
fires that may accidentally or of design bieak out in the future, for, with the exolusion” of fires, 
the sides of ravines and lulls become so thickly covered with seedlings and undergrowth that 
the glass is cnliiely eradicated. The effect is of course not so noticeable in more open localities. 

Natuinl lepioduction throughout the reset ve lias become veiy maiked. Pine young trees 
arc spiinging up in all directions. Such of thorn as were situated in open parti of the forest 
suffered rathei seveicly last cold weather from frost, but those in sheltered localities and on the 
higher ground escaped cntiiely. 

11. This is the sixth year that file has been successfully kept out of the Raipur block. The 

same mensines weie taken for the piotection of tlie tiact as in former 
years, only instead of burning the fire-paths dopartmentally the work 
was done by contiact for the sum of Rs. 250, or at the rate of about Rs. 10-0 pel running 
mile. This is not high, considering that the grass on both sides of the path has to bu cut to a 
bieadth of between 10 to 30 feet holme the intervening glass is burned. 

The efl’oi is of the depaitmcnl to keep down fires within the icserve were again attended 
, with complete success. In addition to the fiic-path, which is usually burned round the outer 
boundaries of the reserve, subdivisional paths wcie made dunug the year, so as to divide the 
rcseive into 10 distinct blocks. Wherever possible, ravines, unlas and the like, which form as 
it. wcie natuial bnrneis against fire, wero taken advantage of in the subdivision of the icserve. 
The paths, which aie estimated to he altogether about 150 miles in length, weie burned by dcgices 
in the cold weatbci bj* tlie establishment. Only in veiy few instances was other labour re- 
quired, as may be infcircd fiom the smallness of the cxpcndituie inclined, vis., Rs. 72-5, or 
about annas 7-8 per mile. Notwithstanding all the precautions taken to protect Hie reseivc, 
fire bioke out in foui different places during the year, bub they were speedily extinguished, and 
little or no harm lesulted fiom them. Of these four files the origin of one only was 'traced, 
abd this would piobably not have been discoveied but for the confession of the culpnt. As 
year after year flies continue to be excluded from the lcscivc, the beneficial effects arc becoming 
moie and more apparent. 

The glass on tlie better-wooded hillsides is gradually disappearing, and the surface of the 
soil becoming covered with leaves and other vegetable matter in various stages of decay. In 
the moro open poitions of the forest natural leproduction is making steady progicss, and it is 
satislactoiy to observe that teak increases almost os lapidly as other tiees of less value. In 
the Raipur block in particular, one canliot help noticing the legulanly willi which blank spaces 
arc being naturally planted up, and liow wcll-propoiLioned leak is to other seedlings in Mich 
places. But what strikes the eye more than anything else is the comparative absence of 
charred tiunks and the gcneially healthy appearance of the bark of the trees in the icserve, 
compaicd with those in portions of the unreserved foicsls annually devastated by flies. 

The effects, however, of tlie exclusion of jungle fires are not confined solely to the vegeta- 
tion of the reseive. Climatic and other changes arc also taking place, of which the following 
ate examples popularly recognised : — 

(a.) The extiemc licat of the hot weather is modified by increased moisture, diminished 
radiation and other effects of a dense anil extensive undeigiowLli, whilst in open 
tincls during the cold season frosts arc becoming common. 

(S.) Water is now much more plentiful throughout the reserve than it whb a few yeais 
ago. Tlieie is scaicely a nala of any size that does not contain a few. pools of 
water in the hot weather, whereas formerly it was the exception to find walei any- 
where after February, except in the mam streams. 

(e.) In former years sudden floods used to occur regularly in the Seepna, Kaprn, and 
Kandu rivers at the commencement of the rams. Since 1 871 these floods have 
occurred later and with less seventy year by yeai, winch is attributed to the effect 
• of the unburnt vegetation in rotardiug surface drainage. 

(d.) There is loss' mortality at the commencement of tho rains among the cattle in the 
• reserve than in tlie umcsei'ved forests. The cattle are, morcovei, in better condition. 

This is attributed to tho cattle not being nble to gorge themselves with young 
green grass, as they do in burnt jungles. The green giass is alw r ays mixed to 
■ a certain extent with dry grass, and cannot lie eaten singly till the dry grass has 
been beaten down by ram and overtopped by the green grass. By this time the 
- green grass has sufficient sliengtli in it to support the cattlo without causing any 
• . injurious effects' 

Other results, liowover, of not so satisfactory a nature seem to follow iu the train of the 

above climate of the reserve appears to be becoming more unhealthy every year. Fever 

and dysentery aie prevalent nt all seasons, but more pai ticularly at the end of the 
rains and commencement of the cold weather. For instance, during the past year, 

, ‘ ’ out of our small forest establishment, numbering altogether 30 men, 1 jemadar . 
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and 5 walchcis died, another jemadar was forced to inice sick leave, and at' the 
present time 4 watoheia arc eo ill thnfc htfclc hopes are entertained of theii recovery 

(/.) The plantations non- snflei severely fiom the depredations of held rats, n hose increase 
is no longer checked by annual fires. 

12. Gcncuil i emails — Fiom the foregoing ternaries it is apparent that fire-paths of them- 
selves cannot he looked upon as a ccilavn pretention against the forests being burned, liaidly 
a j-cai lias passed m which fires have not occurred m spite of all the precautions taken, and I 
am inclined to athihute the success of fire conseivnncy m the Mailglut moic to the organisa- 
tion and distribution of the establishment than to am thing else; and tins belief i« homo out 
by the fact of about 200 square miles of foic&t having been saved in 1878 without any fuc-paths 
whalevei having been burned. 

In the Maiighat each watcher is placed in chaigc of a distinct block of fniest, and over a 
ceitam numbei of walcheis a jemadar is appointed Aliogelber tbeic are 18 vv.ricbeis and 3 
jemadnis ,* so that on an av crage caeli w atcliei has charge of 22 square miles, and each jemadar 
of 133 squaio miles ot toicst. Then over the ontne establishment Ihcic is a daiogn 

Moreovei, a Euiopeau officer, Mr. Ihillautyne, is present m the lc-enc during the whole 
of the woikmg season, i. e, from Januaiy to August of caeli yeni. As a rule, the watchers 
cannot read and wntc, but the jemadars aie reqnucd to send in weekly diaries to Mi. Hallan- 
tj-ne dcscnbing the slate of their chaiges and shewing the woik done by them, as well as by 
each of then subouhnates Nothing cm happen m lhc le'Divo, theiefore, rutliouL being imme- 
diately known to ill Ballanlyne. Moi cover, the voij- fact of a European officer being on the 
spot makes the establishment woik much liaidei and pay considerable moic attention to then 
duties than thej T otherwise would do. 

Rom the situation of Mr. Ballanlyno's hcnd-quni teis, which are on the highest plnleaiTin 
the reserve and in a central position, no fire can hieak out without Ins obsemng it, and he is 
thus able to lake slops to extinguish it, if such 1ms not already been done by the watcher with- 
in whose cbaige it occuucd Knowing that Mr. Ballanlyne is alwajs present, the watehcis 
seldom lose any time in proceeding to the spot when a fue does occur, and this is of very great 
importance, for a fue, when it fust breaks out, can generally be extinguished with little diffi- 
culty, whilst, if owing to delay on the pail of the watchers, it is allowed to gather strength 
and spread, it may burn lor days before being put out 

Then there is a gieat ni t m putting out files. It is no use trying to heal out a fue if the 
grass is long and there is a strong wind blowing, foi no mau conld stand hefoie it A coimter- 
fire has to he made, and this requiies gieat local knowledge, so that advantage may he taken 
of all natural hauicis, such as roads, rivcis, nala<-, & c The countei-firc is made by firmg the 
jungle fiom some loud-side oi naln bank m the dneetion of the jungle fire. An cxpeit wutcher 
can fire the jungle at the rate of 4 or G miles an lrotu. 

lie merely unis along the road or nala bank trailing a binning brand behind him, and 
if the grass is dry, it will ignite no matter how fast lie inns. 

The load or nala will picvent the fire spreading in the direction fiom which it is lighted. 

It is sometimes possible to attack a jungle fiio directly in front, a- 1 for instance, in places 
where the grass is shoi l and there is little wind, oi wlicic the undergrowth i-, thick and the 
fire is burning down lull ; but, as a rule, m the ilailghdt jungle flics are extinguished by coiuitcr- 
tires. 

Fiom the damage I have seen caused by fires m the ilailghul, and the mniked mipiovc- 
mcnls I have obrened m the character and lcproduclion of forests from which files have been 
successfully excluded for a sciics of years, 1 have come In the conclusion that the protection o£ 
forests fiom fire is the backbono of all forest cpnsei vnney m India Unle=s fires aic kept down, 
little benefit can be derived from any steps taken for impioving the condition of a forest,' such 
as the formation of plantations, the encouragement of natural rcpioduction, thinning and 
pruning, &c. 

On the other hand, if flics arc excluded, rest alone is sufficient for the rcpioduction of a 
foie-l, if it contains enough reed-bearing trees, awl any additional measures that may be had 
leuouise <o to hasten the attainment of tliib object will be almost, certain fo mceL with success 
if pioperly conducted. 
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Mr. Brandis then asked for information, on tlie cause and origin of forest 
fires with special reference to two points ; 1st, can the mohwa flower be 
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collected without setting lire to the grass ? and 2 tidly, is it under all circum- 
stances necessary to burn the grass in order to produce good pasture ? Mr. 
Wroughtun thought it was not possible to gather mohwa on the Khandesli 
hills without burning the grass ; but Mr, Dunbar said that iu the Paucb 
‘Mahals it was qnilc possible to pick up the molnva from under the trees, which 
were generally pretty close together and on level country, without burning, 
though burning did make the process easier. Mr. Gibson was of the same opi- 
nion/ and said that grass was loo valuable iu th'e Tanna district to be wilfully 
burnt, and hence mohwa, was collootod without burning, even on hilly gro un d. 

J?rom the Central Provinces the testimony was imanimous that there was 
no difficulty in collecting mohwa, even when grass was not burnt. Mr. Amery 
said that in the North-West Provinces people preferred to burn the grass, and 
Mr. Johnstone slated that in Bengal the grass was not burnt, even on undulat- 
ing ground. Mr, Horsley remarked that in Khandesli men sit up all night 
to prevent saiubar and bear from eating the mohwa, and they clear away the 
grass and rubbish, but do not burn it. 

With regard to the second point above mentioned — the interest of the 
graziers — Mr. Duff said that at certain elevations it is necessary to burn the 
grass, otherwise good fodder will not be found. At higher elevations the snow 
■ effects what fires do below. In Kullu a permit is 'given every year to the 
villagers to burn certain spots. If lire extends beyond these defined areas, the 
villagers are punished by the stoppage of their grazing, or in case of malicious 
mischiefhy a fine. There are, however, certain parts of the hills where grass 
grows sufficiently well without firing, and others where leaf fodder is plentiful. 

lie also stated that in certain localities grass not burnt was fit for nothing 
hut thatch after the third year. Major Waierfield said that llie same was 
true of Hazara, whore, if the old grass is not burnt, the cattle cannot get at 
tho young shoots. Again, on the hillsides there are places where the needles 
of coniferous trees lie illicitly and render tho ground so slippery that cattle 
find it almost impossible to retain their footing ; here also firing is necessary. 
Mr. Drnndis remarked that burning exposes the soil to the action of the rain, 
and much more soil is washed from a burnt hillside than from one that 
remains unburnl. Major Watcrfield stated that, after the burning in Hazara, 
a sufficient time elapsed before the rains set in, to allow the young grass to 
spring up and prevent the soil from being washed away. Mr. Brandis agreed 
generally with Mr. Huff that in tlie hills there were parts where firing was a 
necessity in order to obtain good grazing, and then asked whether it was 
under all circumstances necessary to bum the grass in the plains. 

Captain Wood replied that green shoots do exist among tho old grass, 
hut are not easily found by the cattle. Mr. Oliphant said that firing had 
the effect of making the young grass spring up one or two months earlier than 
it otherwise would do. Captain Van Somcren said that he could sell the 
grazing in the Dovaroydroog forest, which had been preserved from fire for 
the last nine years. Messrs. Mann and Amenj agreed with Mr. Oliphant 
that from tho grazier’s point of viow it is advantageous to fire the grass Mr. 
Duff said that the people themselves wore the best judges, and where it was 
possible to give permission to burn without risk to our reserves we should do 
‘so. Captain Wood remarked that iu Oudh ho was not entirely against burning, 
and that he regularly fired all the open glades ( phantas ) but wished to preserve 
the sal forest. Mr. Brandis, in closing the discussion, said that outside our 
reserves wo had no interest in wishing tlie people not to bum their grass except 
in>so far as fires outside endauger the reserves; hut that inside our reserves wo 
must' strenuously endeavour to keep out fires at all hazards and by every pos- 
sible means. , 

i * i 

* i • i 

i 

Pouest Eights and Piuvildges, ' 

‘ . Mr. Horsley then read a paper in connection .with this subject as follows : — 

i * 

The Khanilcsh Safjn'ira Foicsts and their Bheel inhabitants. 

The object of this paper is to describe what is, I believe, ti typical in«tanco .of a class of 
questions wiiiclun ait nccessaiily be pzoporly settled in every district before forest administration 
can. be successfully begun — tbe question, namely, of tbc prescriptive rights of jungle' tubes 
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and the way to manage them. A good deal wns said this morning nbout the difficulty of 
getting evidence about civil notions and mischief under the penal code, but the Forcbt 
Dcpaitment ought and can have its rewnids and penalties quite distinct ftom the pcnnl code, 
and can iuIc the jungle men without rcfcicnce to a magistialo in most cases, i£ only an attempt 
is made to undeistond the people thoroughly. 

The country treated of in this paper is an interesting one, being that part of tbegieat 
Satpdra langc which bounds tho province of Klinudcsh to the noi fch nud forms part of the 
vvnteislied of the two laigest livers of Western India, namely, the Tapti and the Nnihada. 

The people whose prcscuptive rights avo heie alluded to aic also au luteicstmg race, 
widely known both m the Ccniial Pioviuces nud in "Western India, and nowlicie more at home 
Ilian m Khandesh, and they arc the Bliccls. 

For a distance of nearly 200 miles from a point a few miles west of the well-known 
foi tress of Asceigbur to the boundary of the native state of Kajpccpla, the not them boundary 
of the province of Khandesh luns in an irregular line tluough the hill country of the Sutpdias. , 
In one tract kuown as the Pal Tappn, the boundaiy has been laid down so as to include nearly 
the whole bicadth of the Tange. In tlic adjoining tinct, known ns the Dhowlc Buicc, the boun- 
dary inns along the centre udge or backbone of the Sntpilias and again Anther west m the 
Akiain paigana, the IChandcsh boundary includes tho entire langc and runs along the 
southern hank of the Naibudn. 

Plus large lull ti net, neaily 200 miles long, with a hi cad tli varying from 10 to 50 miles, 
coutains several distinct kinds of foiesl and presents at ditleicnt points cntiicly distinct pio- 
blcms for the forest officer and his coadjutor, tho foiest demarcation officer. A description 
of three of these distinct tracts will, pcihnps, put the case more plainly. 

The Pal Tappn oi lull division of tnlulra Sonda is approximately 300 square miles m 
aiea. It is bounded on the north and east by Ilolkai’s tcrriloiy and the province of Nimar, 
the boundaucs being defined by a line ol masonry pillars, on tlio west by tbo Chopra hill 
district, and on the south by tho plain of the Tapti. "Withiu tins area tbeic formally existed 
over 70 inhabited villages, which wctc, according to tiadition, nearly simultaneously dc^lrojed 
by a formei Slahnraja of Indore, The sites of many of these villages aud in some instances 
loniaius of houses, wells, &c., aio still visible j but perhaps the most common and mosl interest- 
ing remains are the huge stone sugar and oil mills which lie scattered all about this vast 
jungle and tell then silent talc of the cultivation which once existed,' 

The appearance of a gicat part of the jungle quite confirms the tradition of simul- 
taneous and widc-spiend destruction. Such trees as there arc on many of the extensive plains 
of the Pal Tappn seem to be all of one age, including those which have grown up in flic midst 
of tbc dcseitcd houses and forts. Unhlre other palls of the Khandesh S.itpurns tho Pal Tap- 
pa is not traversible liy cm ts, except between Pal and Itarei , and some parts at c difficult of access, 
even with baggage animals. As a toicst the greater part of the Pal Tnppa is not of much 
value. Besides tlio inaccessibility already mentioned the Ejinrsely-scaltcred timbci is mostly 
worthless. All over the eastern and noi them parts the jungle consists almost eutiiely of saljii 
[BoaocUia ihnrtfera) which, as far as is at piesent known, is only useful as fucwood. A little 
Anjan (Haidmclia linata) is scattered about with other ol the commoner jungle woods. A 
few stunted teak and ltliair trees are to be scon , but in the course of many days' walking in this 
part of the Pal Tappa, I do not lomcmber to have soon a sjnglc lino teak tiee or any really 
promising coppices The soil is mostly rock} and poor, nud nothing but salm andanjnn appearto 
flourish Tlieio is not. much chance of this jungle ever yielding any considerable Forest reve- 
nue. Tho timber glowing on it is not of a kind to tempt thieves. The anjnn is protected by 
the Khandesh iules, and very little else which grows bore would pay the cost of cairiagt* 
down to tho plain. Under these circumstances, theic is very little leason to fenr the de-aibon- 
sntion of this tract Evcto if cultivation is allowed to extend in various dueolious ovei it, the 
denudation would be lulling ; the colonists would clear away a fow bandied acres ldnnd their 
village, hut there would be no temptation to fell a singlo extia lice Tlic greater part of this 
locky maze of lulls and vallevs mnst necessarily remain ior an indefinite period in statu quo, 
for foiest lcvenuc fiom it is of little valno, but thero are many paits of it, formeily highly cul- 
tivated and now coveicd for many months of the year with grass foiu or five feet high, which 
might well bo re-colomscd. Heie then is a vast dcserl tract, at picsent only the home of the 
lnson and the bom, lately visited by men except when tho Bnnjaras wander across it with their 
cattle, or a stray Bhecl or Bahai goes searching for lionoy and moss, tho wild til, or some other 
jungle product for which he can find a sale. No inamdar claims rights over any portion of 
it, and the number of Bliccls who make a living out of it is very small. ’ It might nearly, all 
be included ns a foiest reserve, but it would be bettor utilised by being partly re-colomsed, and 
it so happens that tlie adjoining plain of the Tapti is getting overcrow ded, and it seems piob- 
able that ero long a tide of emigration will set into the Pal Tnppar Foi these rensons only 
part of the tract has this yeai been selected ns a forest leservc. 

The next tract of the Khandesh-Satpnras known as tlic Ebowleo Baree or Chopra lull 
district diffeis vciy much in appenrnneo from tlic Pal Tappa It is intoiscctcd from east to 
west by the rim Anncr, on either side of which tbeic is a lai'ge and tolerably fertile plain. - 
Tbo only three villages which for many years have existed in this large foiest tract of about 
12,800 acres lie at shoit distances apart oil the hank of the Anncr rivci. The rest of tho tract 
has never apparently been cultivated. - It consists of a constant succession of long ridges of 
hill with nairow valleys between them using in height till tho centre ridge of the entire range jb 
reached. * Along this, roughly speaking, mns the boundaiy of Holkai l 's dominions. As forest, , 
it is much more valuable than tho Pal Tappa, being densely wooded in many paits, aud contain- ’ 
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inf? a S ood ,lcal of l»»omising leal;. Although ihe number of villages in this district is so small, 
still there is a consumable population of Bheels who make a livelihood out o£ it by wood- 
cutting, mohwa-galboring and collecting other jungle products. In considering the subject of 
reserving this jungle, piov ision must he made for these people. 

The Akrain parganna, the third of these divisions of the Satpuras selected as typical, 
diffeis entirely in the existing conditions fiom cither of the other two. With much the same 
natiunl features, it is much moie fully occupied. From GO to 70 small villages lie scattered aboufc 
it i various Mownss chiefs claim parts of the jnugle and complicalo the subject of forest demar- 
cation with questions of the extent of their hvqs and privileges. 

There arc thus three different clashes of foicsts in the Satpuras j Iho first, a vast waste all 
available for reservation, but not all woitb it; and the second and- third much more valuable as 
a foicsl, but encumbered in different degrees with prescriptive lights and privileges. 

To understand the nntuie of these right*, we must turn fiom the country to the people 
, who inhabit it. This is not the place for a history of the interesting aboriginal race known as 
Bheels, and famous all over Western India for their skill in tracking wild animals and other 
woodcinft, but a slight sketch of their more modem history will not be out of place. Not 
so many yenrs ago, within the memoiy in fact of an officer still serving in Khandesb, the 
Bheels living in the Satpuia fanqt nlrcady dcsciibcd were in a chronic state of lcbcllion. From 
time to time, under the leadership of various nates or chiefs, they descended on to tho fertile 
plain of the Tapti, looted villages there, and canied tho spoils hack to their fastnesses in the 
Satpuras. It was lopcalcdiy necessary to send tioops after them, mid to keep up a guerilla war- 
fare with them l'or months together. All this time the Satpuras weie their property and their 
home How this state of things wns al tried by the pluck and tact of Outram and his succes- 
sors is a matter of history, and the Khandesb officer of to-day sees with wondci tho com- 
plete transformation which the wise and gentlu measures adopted have effected. Now tho 
European officer can wander all over this wild tract, not only unmolested, but even welcomed by 
each small colony of Bheels whom lie may meet. Every lull and valley in the range are being 
mapped by the trigonomcliical survey, with Bheels for then guides. The Bheels have, in 
fact, become a thoroughly inoffensive population, or at lcnsL they are not likely to offund any 
one except llio Forest l>pai tment. 

In their relations with the Forest Department, especially whcie their colonies lie thickest, 
there is no doubt a difficulty, nnd one which calls for settlement without delay. A wandering 
wood-cutting population is n very wasteful one, doing an amount of damage disproportionate to 
the actual cost of their livelihood. 

The policy of Government towards them has been foi many yoais to got them to take up 
)c c s room, to to speak. If ilioy would only lake to agiiculliire, combined. Buy, with lie cultiva- 
tion nnd cattle-breeding; 200 ncrcs would go ns far as 2,000, or even moic, do now. 

Eflbil* arc being annually made to bung about this desirable icsult; bullocks are bought 
by Government., branded with Government mark, nnd lent to them to plough tlicu- land with, 
and being Government pi opeity tho sowc.tr cannot touch these. Seed is bought and given 
to them on condition of repayment. All such measures, however, take time to hear their fruit,, 
and the Bheel btill clings lo'his wood-cutting, piefciring to do one day's hard work in the week 
and live on the proceeds for llio next six. 

Mcnnlimc, too, Iho Fdiest Department wants its claims settled mid defined. If it were 
to he n ca*o of antagonism — Foicsts versus Bheels — and ir that only half-ia-nctl population 
weie to get tho impression that they arc to ho longhly tieated, much of the grod done during 
the past 30 yeais would ho lost. Tho cave is eminently one for a compiomuo. Vague claims 
become lc*s formidable when they arc enquired into. The position at pnseut is as follows. 
The Satpiiia foicsts are tho great source of wood supply to the plain of Khundcsli, The 
"Bheels living in those foicsts have a right to mnko a livelihood by nipplying some of that 
wood. At piesent Government reserves to itself nine kinds of timber • all other kinds of wood 
may he cut and earned out of these forests by anyone on payment of a small fee. Thus, 
a eowcar, living in the plains of Khandesb, miles away from the Safpiirns, can send up a dozen 
calls with his servants and cut nnd carry off tho wood he vanM without consulting or em- 
ploying tho Bheels or paying them anything, 

It is true flint the Bheels can also out the snme wood and carry it down to tho markets 
for sale, huh they are mostly too poor to own caits, and can only carry down ono small log at 
a time on their heads. "What irritates them is to think thaf a man living fat away and having 
no oonceivablo claim on the foicsts, can carry off the' wood fiom round then village without 
tlieir being able to mako anything by it, besides their Icing ousted in tho local maikcts by 
the competition of men who command capital in tho shape of carts, bullocks, &c. 

The remedy appears to ho to give tho Bheels a practical monopoly in this jungle 
wood. Government can retain its established right to the nine most valuable speeios of 
tiinhei all over llic Snlpiiras. It can go further and close ceilam huge uninhabited tracts to 
the axe altogether ; hut .outside theso imperial reserves, and in the paits wherever Bheels 
live, they, who alono have a claim on llio jungle, should he allowed a monopoly of tho jungle 
wood. They livo and have always lived in tho jungle ; they incur constant links from wild 
animals. They held these jungles ns tin ir absolute property not many ycai s ago, and now, pend- 
ing their hoped-for Iran vfoi motion into settled agiicuUunsts, they have a distinct chum to 
some special rights. As it happens, the monopoly can be granted to them nnd can he made 
to work so a* to give them a livelihood without loss to Government, or tho possibility of valid 
objection fiom any class of Us subjects. 

o 
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The details of the system now pioposed are as follows, vis 

l s /' That the S.atpura district be divided taluka b) taluka into two portions, ore a fiist 

class lescive in which no cutting of any suit be permitted, and the other a second cla^s 
leservc, in which onlj' nine sorts of tieos be lcscrvcd, 

2 nd. That a list be made, taluka by taluka, of all Blicels who at present make a livelihood 

by cutting and selling unrcscivcd timbci and bamboos. That these peisuns be registered, 
and each man supplied with a wooden ticket, having engraved on it a 'serial number and 
the name of the taluka, empowering him to cut unreserved wood and bamboos in the second 
class portion of the forest and carry it fiee of charge to a specified maiket. Each such ticket 
beinn- intended only to allow of as much cutting and carrying as each man can manage by 
his own personal exci lions. Thus, m a family consisting of several persons, each adult male 
would have his own ticket, but no one is to be allowed to suppose thnt by viitnc of Ins ticket 
lie can become a kind of wood contractor foi sowcais of the plains by mcicly accompanying 
their emts to the neda and shewing his ticket. 

3 rd . — That only lioldcis of such tickets be allotted to cut unreserved timber and bamboos 
in the 2 nd class reserve on these terms. That these tickets be issued by the demarcating offieir 
as the lesult ot personal lnquny, and on the lccommendalion of the principal Blipel agent and 
tlic Assistant Collectoi in charge of the taluka, the issuing of these tickets being a matter 
of considerable impoi lance, bemg in fact a registering of hcicditnry Bbeel lights. Each 
ticket-holder to wear his'ticket whenever employed in wood-cutting, and to shew it whenever 
called on to do so. 

Mh. — That, for tho convenience of the rest of the inhabitants of the plain of Khnndcsh, a 
notice be posted at every town or village wheie a weekly bazaar is hold, slicn ing tho price 
of dilfeient kinds of wood, and stating how they can be obtained through the Foiest Depart- 
ment. 

Thus, the ticket-holders would hare a monopoly of the supply of unreserved timber, and 
the general public, wanting any wood which tho lielcel-holdeis cannot supply, could get it 
thiough the Forest Depaitmcnt by the ageuey of a depot or otherwise. The ticket-holder? , 
who of couteo would he Bhccls and othci jungle men, would thus be enlisted on the side of 
forest connivancy. It would become their inteiest to keep out interlopers by reporting any 
unauthorised cutting. Their retention of tlicir tickets might be made conditional on their 
giving such aid to the Forest Depaitmcnt. Tho value of their monopoly would he sufficient 
to make the lo^s of then tickets a seveic punishment. The department would-tlius get a large 
force of unpaid foresters. Meanwhile, too, a large poition of the best Satpura foicst (the fust 
class reserves] would enjoy a complete rest from all cutting which llicy much need, and would 
in time grow lcally valuable timber. The second class reserves in which the ticket-holders nre to 
have the monopoly of cutting unicscrvcd timbci must of course be large enough to constitute 
a practically inexhaustible supply, or at any rale enough to last till such lime as tlic Bhccls can 
be induced to take to aguculturc. The second class reserve must also be so chosen as to iucludc 
all the Bbeel villages, the uninhabited parts being marked oir as first class reseiveF. 

Some further dctnil would, of course, have to be arranged ; but tlic general principle is this • 
the Bheels have an undoubted claim to make a livelihood out of the Satpura forests Via pro- 
pose to concede this foimally to them in such a way us to enlist them on the side of forest 
conservancy. "Wc give them the monopoly of the unreserved wood in part of the forests on con- 
dition of their helping us to preserve tlic nine sorts of reserved timber allovci tlic Satpura'-, and 
all kinds of timber in our first class reseives. At picsent they do not feci sure that Govern- 
ment really lecognises their claim. "When they each get their wooden ticket and know that they 
are registered and Formally recognised, they will value the light and be useful aids to the Forest 
Department. 

I have thus end»avoured to depict one of the present forest problems of out Presidency, 
together with tlic piopjscd solution. Every foicst officer whose duty lends him into wild and 
thinly inhabited districts, cannot but feel the impoi tnnee of enlisting the jungle tribes in bis 
favour, and making them feel that the Government, which wishes to preserve the jungle, knows 
that it cannot do so without the cordial co-opoiatiou of the jungle tribes. 

Mr. Brandis , in thanking Mr. Horsley for Iris excellent paper, remarked 
that much has been talked and written about tbe antagonism of district and 
forest officers; in bis opinion it only existed in imagination. Civil and forest 
officers have one duty and one object, vis., the welfare of the people. The 
3?orest Department has no mole powerful auxiliary than the wild tribes of the 
Indian hills, and the proof of a good forest officer is, that he feels sympathy with 
these people, and endeavours to make them trust him and like him. 

All jungle tribes have certain rights Which must bo respected, though they 
are undefined, and in many cases it is out of the question to come to a clear 
legal understanding with regard to these rights! The area of our reserves is 
limited, and if they are formed with judgment, our object will be attained. 
Mr, Horsley has told us that no difficulty is experienced in Khartdesh in form- 
ing certain tracts into reserves, and in reserving certain kinds of trees in others, 
and that this can Tie effected without curtailing tbe profits and privileges of the 
Bheels. ■ Captain V mSomercn agreed with Mr. Horsley that " vague claims 
become much less formidable when gone into this was decidedly the case in 
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Mysore.. Mr. Wallmger inquired -whether there was to he no supervision over 
' the cutting by the Bheels, Affcor they have eaten their cake what is to be done 
ior them ? Mr. Horsley replied that they would gradually leave off wood-cut- 
ting and take to cultivation, Mr. Amery thought that the Bheels should bo made 
to pay a nominal tax on forest produce. Mr. Brandis said that where rights existed 
the produce was not ours to dispose of. Mr. Fernandes said that those Gonds 
and other wild tribes of llic Central Provinces, who were settled agriculturists, had 
no monopoly, and suggested that a similar system might he applied to Khandesh. 

Mr. Brandis closed the first day's meeting with an expression of sympathy 
for the jungle tribes, aud said wo must place our reserves in such a position that 
they may be a source of wealth and not a hardship to the people. 


The second day’s proceedings began with Mr. Aruory’s paper on Forest Thursday,' 
Eights as follows : — October 7th. 

Tbc subject of forest rights 1o which I have now to ask your attention is one on which 
I wrote a papci which was icad at the lost Forrhfc Conference. 

. .In that paper I confined myself mainly to laying down the distinction between tights and 
privileges, accepting these lei ms ns expressing gcncially those concessions of lawful authority, 
which in flic one ease cannot and in the other may be withdrawn without the consent of the 
parlies enjoying them. 

But every privilege enjoyed under lawful authority is exercised of right, and, as in debate, 
sense. i« very apt to be sacrificed fo sound, I projiose that we dismiss the term privileges from 
the discussion and consider forest rights ns alienable or inalienable. 

Now, in the cailiest stages or society the land is the common property of all. Every one 
lias nn equal light with every oilier to the whole, but no one bus an nbsolntc right to nny part. 

There in no private property. As society' advances, each man acquires an absolute right to a 
part by foregoing his general right to the lands held by Ins neighbours. Tins is the way in 
which private propeiLy originated. The lands remaining over after each man has secured bis 
own nllolmcut aie public lands, and continue common property ill which every one has a 1 ight 
to hunt aud to help himself to foiest products. 

It very i nrely happens in civilised countries in this age that we find lands in the posses- 
sion of the fust Fctlleis ; but in the very interesting paper on the Bheds of the Sntpuia iange 
commuuicotLd yesterday by Mr. Horsley, we lmvo an instance of very early, if not aboriginal, 
settlers exercising until very lately common rights of property in a portion of the very 
territory' roamed over by llicir earliest ancestors. Until their conquest by the British they' " 
afforded an instance of a people having commoii rights to tho whole region they were settled 
in. The right of conquest is the strongest of all rights,— it if a right against which there is 
no appeal, — but I am very sure from the ficuliments 1 heard expressed in this room yesterday 
fliat tho British, wlio have now acquired a right to that territoiy, will not he opposed by the 
officers of the Forest Department in administering the land for the benefit of its ancient 
occupants, nnd they would be unworthy their present pioud position in India if they did not 
administer the nffaiis of the region in such a manner ns to elevate these rnlcicsUng people in 
the pocinl scale to an extent whioh will amply compensate them for the loss of independence, 
hut, like the rest of the people of this vast empire, they must contribute their quota, however 
Fmnll, towards the costs ot good Government. 

As the ease rff these Bhec)*, although riot without rt pnrallel in India, is rather nn excep- 
tional one, I will just rnnkc a few remarks on the subject before proceeding with the consider- 
ation of the status of ordinary existing forest rights. 

In all the civilised districts of India the Bulish, on first assuming possession, proceeded to 
confmn tho people in all existing rights, nnd to register such rights in deeds of settlements, 
reserving as publio lands only such area ns was not needed for cultivation, but the same action 
cannot be applied without modification to a peoplo who are not cultivators. Without knowing 
the actual demand for timber utid forest produce in this region, I can hardly think it expedient 
to con veil the whole into forest, nfc least not if there is nny hope that the Bheels can be 
induced to become agriculturists, and under any circumstances I am prepared to go n little 
further than this meeting did yesterday nnd to ndvociiU; that .the Stole having appropriated 
Mich a foiest reserve ns locnl conditions may render desirable, the remainder of the land shall 
be Fettled on the people ill tribal giants or village grants ns may best consist with the pre- 
judices of the people, aud I would give them untrammelled rights in the products of snch 
lsiudF whether they choose to extinct them os Umber or cereals 'Jhero should be a iked period 
of settlement, as in other districts, strict definition of area, hut in some form or other I would 
make them pay this quota lowaids the expenses of their Government, it may be by assessment 
upon area, or, as they aie not; numerous, by a poll-tax. 

It may, perhaps, bo for the interests, of these people nnd the people of tho adjoining 
plains, that the Biieels icmaiu foresters, living on the products of llicir forests, and if the 
nfliflcrs of the Foiest Depnitmonl, would give them kindly counsel on the subject of forest 
treatment, I confidently beliere . that these people, horn foresters and taking to cultivation 
only from necessity, might in time render a Government Forest Department in their region 
quite unnecessary, and that they would become so prosperous that in future settlements they 
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would clieci fully submit to such an enhancement of revenue as would amply compensate the 
Government for the abandonment of its forest, and as civilisation spreads its meshes lound 
them, ci eating the sense of new wants, they might take scivice in the Government foiests of 
other regions, and prove a vciy high typo of forest subordinate. 

Nevertheless at the outset T think it would be dcsiiablc to maintain a considerable reserv- 
ed foiest aiea, that, id the event of the people proving improvident, we may be able to give 
them employment until their denuded meis shall have iccoveicd themselves, or the people shall 
have taken to cultivate them. But I would have no sentimentality in treatiug them ; settle 
nineteen-tnentieths of the aiea upon them if you will, hut not a stick from the reserved 
twentieth without payment Ticat them with justice and they will learn to help themeclves ; 
treat them with sentimentality and they will always look to the Government for help. 

Adverting now to the general question, I observed that on the creation of private property 
m land such area as remained over continued the common propeifcy of all, ns the whole area- 
had ouginally been , hut m a country of any extent it is very soon found that all cannot equally 
avail themselves of their common lights in the wastes, and, ns soon as a Imgc majority find 
themselves excluded by distance or other causes from enjoying their fair share, tlio administration 
of the wastes is vested in the head oi the commonwealth or Government foi the genoial good. 

The State is not a piivnte propiieloi ; a king may be, and is, in lespccl of all lojnl forests ; 
but State forests aie the piopoity of the people at laige, to be ndmiutsteicd by their lcpreseu- 
tatives foi the benefit of all. 

But the law can modify the status of public and piivatc rights in land, and tins brings 
me to the subject of proscriptive rights, a subject which I constantly hear discussed with 
as much fluency as if tlio law,' of pioporty and the statute of limitations formed the ordinary- 
light reading of every one of us. For myself I am free to confer that I have never had an 
opportunitv of studying them, and jet 1 venture to express a very strong conviction that the 
popular notions on this subject, in and out of the department, ns embodied in the two propo- 
sitions, firstly, “ that private individuals or special communities eau acquire ngbts by prcserip- 
tion m public lands/’ and, secondly, “that the public can acquiic lights by prescription in 
public lands," aio utterly opposed to the law. 

The iiist pioposilion I hold to be conlraiy to the spirit of English institutions, the whole 
tendency of which, as faL as my cxpeiience goes, is to prevent the encroachment of private 
individuals on public ngbts The public can acquire prescriptive ngbts in privntc property 
liy proving undisputed exercise for a period of v ears, — X believe twenty under flic English law, — 
because the law nssumos that undisturbed exorcise foi as long n period ns it is easy' to collect 
evidence is .itself constitutive evidence of an ancient right, but in the capo of a nght of way. 
thus acquired thiougli piivnte propel ty the twenty or five hundred individuals who prove (hat 
they have exorcised the light unquestioned for the prescribed period do not acquire n monopoly of 
such light foi themselves alone, lint foi the general public; and if, as Isupposo, the same prin- 
ciple is extended to the acquisition of all prescuplive 1‘jglils, no individual 01 village community can . 
acquire a monopoly of prescriptive rights in State foiests undci Llic law, because that in the ex- 
ercise of such rights they represent tlio getici al public, and if a 1 iglil could be acquit cd by prescrip- 
tion it would be the general public who would acquire it; an individual may acquire an absolute 
ught in .State property undei the statute of limitation, but not a monopoly of a common tight, 
leaving the State llie ownoi of the land. If a public mad, for example, were to fall into desue- 
tude and an individual were to enclose, cultivate and maintain undisputed possession of it for 
twenty j'eais, lie would acquire a right of propet (y ja it under the statute; hut if one man only 
exercised a right of nay through it for twenty yeni s it would not give him a monopoly of 
light, of wav. This is a public right aud the individual rcpicsenls the public in respect of the 
exercise of such right. 

The second pioposilion, that the public can acquiic rights by prescription in public lands, 
appears to me simply paiadoxicnl. They cannot ncquitc partial rights in what is wholly theirs. 
An action to maintain sncli lights must he biought by the people’s representatives. .It would 
be a case of Regina versus Regina. 

"Wc hear a gieat deal about the rights of fhe people, but, as a mill ter of fact, the Stnle, 
since it assumed the administration of our foiests, never has admitted the existence of any 
class of public rights in them. To do so would be to cease to administer them. 

^ ith the one exception of the Sunderbuns, X believe Ibcie is not a forest in any province 
undei the Government of India in which the public at large may cut a slick without sanction. 

Such undefined rights as we do toleiate the exercise of* are all of the nature of individual 
or village monopolies, and as these rights are uphold on the supposition that the law lenders 
them inalienable, and ns their exercise threatens the extinction of the forests, in some provinces 
at least, I ventuic to suggest that the legal points I have just rawed be submitted for compe- 
tent legal opinion that we may know whether the department’s capacity for usefulness is 
i lettered. bj leal or luiaginaiy bands 

Lot us now pass from tlio abstmet to the concrete. Let us like the several classes of ' 
ngbts now in exorcise, and, testing them by the general principles I have enunciated, deteimine 
whetuei they aie immediately alienable or "temporarily or pci manontly .inalienable. 

. , ^ ke a gicat point gained to fix the status of every class of lights accurately', and 

tins is the propoi departmental sliaie of the task. The method in winch the lights shall be 
dealt with atler their status is fixed will often ho guided by considerations of expediency aud 
is rathci a question of State policy than of dopaitmontal notion. There are many exceptional 
cases 01 vy noli it is impossible to lay down general principles, and the'legal lights of the State 
may sometime, be relaxed without injury to the public interest, ' 
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The first and simplest form of forest rights we liave to contend with are snch as weie 
novor formally conceded; they aic the lights of fuel and glazing enjoyed hy villagcis in anv 
forest or jungle near at hand. They’ may have hoen enjoyed for an indefinite period, but they 
Lave no legal statue and are not hinted at in settlement lecoids. They are, m facL, rights 
common to the people at large, but availed of only by the few who me nenr enough to the 
wastes to caio to exeiciso such rights. 

Now let us bee bow the Revenue Department dealt with them when the wastes were under 
their charge.' 

At the fust gieat land settlement of Noithern India the great anxiety was to get occu- 
pants for the land wheicvor there weic waste lnuds adjoining villages. The zemindars were 
argued and coaxed into having them entered m their names, wnsto lands were often assessed 
as low as four almas an ncic to induce neighbouring villagers to take them up. Since then 
the population ol' India has increased by nearly SO millions, mainly agneulf mists, and waste 
lalids have been tluown open as fast, and faster than, the people wanted them. Foiests, 
carrying limber which would now bo worth a thousand inpees an acre standing, have been 
settled and the timbei burnt on the ground foi a lcvcnuc of less than a mpee an ame per 
annum, and from that period to this day tho waste lands which have been settled and given 
itt giants and annual leases m India amount to hnndieds of thousands, if not to millions, of 
acres. In nil these lands forest rights have existed fiom time immemorial, we aie told ; but, 
as acre after acre has been granted or settled, the rights have been annihilated. As the 
remaining wastes passed into the hands of tho Forest Dcpaitment, the rights exercised in 
some districts wero enquired into, and being found to have no legal status were at once 
alienated, hut in other districts the disluct ofliceis m making ovei the forests to the new 
department intimated that ccitam villages enjoyed ccitam lights m the foiest, and the cxer- 
. cise of such rights continue to worry us to this day. A village which pays an annual revenue 
of Rs. SO an annum to the Revenue Department will sometimes utilise forest pioduce 
to the value of Rs. 200 per annum, for which wo receive nothing ; and this on the 
assumption that they have acquiicd lights by picscnption. And yet to tins day wo are 
constantly liansfenmg to the Revenue Dcpaitment limcls which they declare to be saddled 
with rights, hut which they settle fiee of all rights, as soon as they get them, saddling the 
remaining foicsls with the whole burthen of them. If the Government has not absolute 
control of the wastes, every acio settled involves an illegal stretch of autliouly. 

Next in order come the Kham tclisil rights, 01 the rights accoided to villagers who 
ate annual tenants of the Stale within or near foiest boundaiics. These villages aic all of 
teeent uiigin. They are gcneially in remote districts, often 'in climates deadly duiing the 
• rainy season, but in tlic anxiety to secure a land levenue in days when the forest as such 
would not yield it, unlimited foresL privileges were offered as an inducement to settle even the 
smallest area. Here too a village will pay Rs. 20 of annual levenue and draw Rs 500 
of foiest produce from the forest free of charge. All that they care for is the grazing giound 
for their cattle ; the necessity of settling to secure these advantages they frequently regnid 
as penalty. These rights are sometimes specified in the lca=c, sometimes enjoyed only on 
-tho ipse dixif of the disluct officer, and occasionally extend to tho right to clear as much 
moic foiest as they like for cultivation. 

The remedy is m the hands of the Government. Tho rights aie alienable at a year’s notice, 
when the leases may he lencwed unsaddled with any rights beyond the right of cultivation 
withiu their prcseiibed village area. If the people do not value the village lands enough to 
continue in them and they hold laud cheap because it is so easily obtainable, it is absurd to 
bribe them to lemain by tho gift of forest rights capable of being co’nvoited into ten times 
the revenue they pay. . ' 

Tho next class of rights is that in wbicb the forest is parcelled out into village areas, in 
which,’ although the foiest is held to belong to the State, the people have general rights of fuel 
and timber foi home requirements and of ginzing within their respective village aieas. Our 
settlement of these villages is generally only a confiimation of the siaius quo under the old 
iSgmc, the villagers cultivate but little innd, and pay revenue only on the aiea under culti- 
vation. The gradual 1 eduction of forest aioa, keeping pace with spread of population, lcndcis 
the continuance of this stale of things highly impolitic; hut the rights specified m tho settle- 
ment records arc inalienable during the penod of settlement, but at its close the icmedy is 

to assess the arable lands on the one hand, and the forest lauds on the other at their leepec- 

tivc market values, and 20 years hence I have no hesitation in saying that good forest 
lnnd will yield a liighei revenue m some provinces than arable land is now yielding. Mean- 
time, the cxeicise °of village rights must not be allowed tointerfeic with stuet forest con- 
servancy. 1 „ T. T 

The next class of rights are those enjoyed under the permanent’ settlement ol Bengal, 

and these are absolutely inalienable. In lmw’ fni lights have been conceded m the Bengal 
forests. Dr. Schlicli will be able to tell us better than 1 can, but as regaids such rights as have 
been conceded under the peimanenl settlement they can only be alienated by purchase or 
commutation With the consent of the people enjoying them, but theii exorcise may not conflict 
with the exercise of the State rights, and it is the duty of tlic State to legislate foi the' protec- 
tion of those mtciests fn lespect of which it owes a duty to the people at huge. 

Lastly come the Tonngya rights. These rights constitute a distinct class of thomselvos and 
aic piactised under other names by, so-called aboiigiual races in many Indian provinces, and 
iiavino- been bo practised fiom tune immemorial, the Queen^fl proclamation to the people o£ India 
may be held to extend to the protection of the Toungja cultivatois in their rights, but only su 

n 
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long 1 as then exeicise shall bo consistent with the general well-being. The rapid spread of the 
settled population both of India and British Burma necessitates, and will continue to necessitate, 
the increasing annual conveision of forest into peimancntly-settlod cultivation until all hut the 
first-class resci red State forests shall have been taken up, and, unless special provision he made 
for the Toungya wandeiors, they wall by-and-bye find the available land for their labouvs so 
contiaeted that they must either settle poimanently in one place or give way to llmftier races. 

I see no more advantageous comse for the State and for these people themselves than to 
graft them sj stematically on to the Forest Depaitment, by the complete working-out or the 
scheme already onginated in British Burma, via., tlio allotment of a given area of forest 
which they may work in rotation, conditional on their planting it with timhoi hefoie dealing 
a fresh plot, the Foiest Depaitment having the right to any valuable timber before it is felled 
and burnt In the coiusc of a contuiy or so they would convert the whole area operated on 
into fust class forest which could ho woiked by rotation of aieain the old manner, with the 
exception that the department would first lcmove all the timber, leaving only the branches to 
be burnt on the giound ' 

Meantime the Depaitment would work its leserved aiea by selection, bringing those 
leseives also under Tounsya tieatment at the close of the period. But these rights have no 
legal status ; they are alienable, and what is moiearc being alienated with cveiy fresh acre 
given to settled agiicultnrists. It will have been gathoied from the foregoing romaiks that 
I recommend the abrogation of all alienable forest rights ou the ground that they arc indivi- 
dual monopolies of State property whoso holders contribute no quota to the State le venue-’ in 
lespcctof such enjoyment; that I narrow down inalienable rights to lliore expressly specified 
in settlement records ; that I advocate such proper restrictions to their enjoyment as is necessary 
for the due enjoyment of the rights which the State lias icserved to itself, and their alienation 
at dose of settlement whenever in the public interest it may bo expedient. , 

I further advocate that it shall be loft entirely to tlio discretion of the Forest Depaitment 
to determine what finest area shall bo thrown open to glazing, reljing upon the good sense 
of the department not to restrict the area unnecessarily to the inconvenience of the puoplo 
who arc willing to pay glazing dues, and although in the case of the wandering lieidsmen 
and shcphcids who annually cress tlio Himalaya with their flocks and herds, glazing them 
en route, it may not he desirable to impose any tax at present. They should he given to under- 
stand that they enjoy their rights solely at the disci etion of the Forest Department, and that 
they may not be exercised in any block which may have been set, aside for special treatment 

Tlio vexatious point In connection with Indian forest rights at present is the common 
confusion of alienable and inalienable lights, and the occasional conveision of the foimer into 
the latter by the attempt to define rights which were supposed to orisfc already without defini- 
tion, Imt which were undefined simply because they bad no status There is alto the annual 
cession of fresh rights to induce cultivators to clear and settle the forests 
\ I will not detain j on longer by dwelling on the desirability of alienating all alienable 
lights, and those temporarily inalienable as soon ns they shall have become alienable. Yon 
will all have realised how impossible it is to maintain proper conservancy in the face of them. 
It rests with the Government to give existing alienable rights whatever status they please. 
In my opinion they have no status now, hut it would lie as unjust to the public to allow forest 
produce m State lorests to he removed free of revenue as it would he to cxeinpta whole deduct 
from the laud revenue. If lights are to he conceded, let it he on the punciplc recognised by 
all civilised nations that every right has its corresponding obligation, that no man can hold 
land or utilise its natural products without contributing las quoin towards the costs of govern- 
ment in respect of such holding. 

The villagers of the Black Forest exercised forest rights before the time of Cbailemngnc, 
but these rights had no status until they were ceded by Impel ini cliaitci as one of the condi- 
tions of peace after much fighting, and we may very safely say that if Charlemagne could have 
foreseen the future imjioitaucc of what he was conceding, there would have been a great deal 
of more hard fighting before lie would hnvc assented to the terms. We have the matter in our 
hands with the experience of forest rights in Europe to guide ns, and it will be our own fault 
if, disregarding the rapid spread of population in India, we allow the forests, which are of vital 
impoitance to the 1‘utnrc well-being of the Empire, to he so heavily saddled with private rights, 
as will not merely render them valueless as a sonreo df State revenue, bnt will necessitate the 
Government’s buying them up at their then value in the interests of the gcncial public. 
The Government dare not go hack from the position that it hns, viz., absolute control of State 
lands If it woicto declare that it has only pnTtinliights in them, it would render itself liable 
to actions foi rights illegally alienated from all lands recently settled. 

Dr. Schlich said that the hulk of the Government forests in Bengal are 
situated in the non-regulation districts. In the regulation districts there, are 
hardly any Government forests except those in the Sundcrbuns. All the 
Government forests in Bengal arc free of prescriptive rights. 

Captain Wood, remarked that. certain lands in Oudli which had been made 
ove'r to grantees free of rights hare since been resumed by tlie‘ Forest Depart- 
ment, and in consequence these tracts, in extent 120 square miles,, aro not 
burdened with rights, and he suggested that if we could give away all our 
forests in grants foi\a'few years and then resume them, we should have our 
entire forest aiea freed from rights. After some further conversation between 
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Major Rcpion and Captain Wood on tho land tenures in Oudb, Mr. Gibson 
remarked that in Tanna at the time of tlio settlement a large area of forest 
land was divided into numerous tracts or survey numbers and was made over 
to cultivators for their own use with the object that they would supply their 
wants in wood for fuel and other purposes from oiT these lands, also with rah 
or brushwood for burning on 111011’ fiolds. Subsequently proprietary rights over 
all the trees on these tracts, teak and blackwood excepted, were conceded to 
the cultivators. But tho Tesult has boon far different from w hat was expected: 
as soon as the cultivators found themselves in undisputed possession of the 
trees they sold them to tho nearest dealer and then laid claim to tho Govern- 
ment forests to supply their wants. Mr. Shuttle-worth added that in 1863 a 
committee composed of tho Survey Commissioner, the Collector of Tanna, and 
the Conservator of Porcsts was appointed to report upon these rights and 
privileges claimed by tlie people in the forests. These privileges consisted in — 
(1). Cutting mb for manure for rice fields'. 

' (2). Gathering firewood for domestic consumption. 

(3). Cutting the inferior sorts of wood for building cattle-slieds, platforms 
for stacking grain, rice, straw, <fcc., for the manufacture of 
agricultural implements, for house-building and bouse repairs, &c. 
(A). Grazing cattle free. 

Tho committee reported that tho first privilege rub had been met by 
assigning forest or hill numbers, growing trees, to the cultivators in proportion 
to their rice fields and giving the occupants full rights over all trees thereupon, 
teak, blackwood, and sandal excepted ; that the fourth privilege of grazing had 
also been met by setting aside special grazing numbers in tho different villages, 
which were open to the village cattle free of charge that the settlement of 
privileges Nos. 2 and 3, viz., the cutting of firewood and inferior timber only 
remained to bo considered, and, in order to arrive at a settlement of these 
privileges, the committee proposed to divide the existing forest lands in each 
village' into two portions, thus — 

(l). Imperial reserve. 

\2). Village reserve. 

The first to he strictly preserved lor the growth of timber, firewood, and to be 
lVco of all rights and privileges, and the latter for tlio use of tlio village people, 
who were to be allowed to supply their wants free, but seven lands of trees 
were to bo reserved to Government and not to be felled without permission. 

Government generally approving of these proposals, the demarcation or 
division of the forests was undertaken by tho Bcvcnue Survey Department. 
But the result was not so satisfactory as had been anticipated. 

Under this division tlio portion of tho forest nearest to the village was 
necessarily, from its position and the convenience it affords to thcxieople, 
classed as tho " village forest,” and, owing to the peculiar configuration of the 
Konkan (Tanna districts), long, steep, rocky hill ranges and off-shooting spurs 
intervening with cultivated valleys, the lowor slopes of the hills wutli the lands 
at their base which contain tho good soiL and tho best tree-growt h have conic 
into the village forest, in which dreadful havoc has been committed : not only 
do the pcoplo supply their wants with reckless waste and improvidence, buttons 
of wood are conveyed into tho market for sale, while under pretence of rah 
not only side branches, hut also leading shoots, arc ruthlessly out, leaving black 
stems and headless trunks all over the forest, and the entire young growth, 
which is required to rc-stock the forests, is systematically destroyed under the 
plea that it is "under-growth',’ or " brushwood,” only fit for burniue;. The 
work of destruction is very rapid, each man. striving to anticipate his neighbour. 
Tho imperial reserves, on' the oilier hand, which were , intended to be tho 
sources of supplying tho market with timber and firewood, consist of tho upper 
hill slopes abounding in sheet’ rook, indifferent soil, prolific growth of euphorbia 
bushes, scrub and dw r arfed and crooked trees. 

Seeing tlio result of this system of dividing the forests, a revision of the 
work is now being undertaken, and it is sought to make largo imperial reserves, 
containing good soil and good trees, by adding, to the existing 1st class reserves, 
such portions of the village forests as arc suitable for the purpose. But the 
people say, “ No 1 Tho village forest was given to us and is ours, and therefore 
you caunot have it.” ’Wo rejoin, “ No, it was never givon to you; it wus set 
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apart for a special purpose and as iliat purpose could not be satisfied uitlioufc 
destruction to tbe forest it ■will no longer bo open to you. 1 ’ Captain Campbell 
Walker thought that the State was right in protecting village forests against 
individuals. 

Mr. Brandis observed that we could not at present hope to come to 
the bottom of these important and difficult questions of forest rights in India, 
and we could not profitably discuss the whole subject, at this meeting These 
questions must be taken up by men better acquainted with the law and history 
of India ; but ho Would mention a few points discussed in tho papers which n e 
had just heard. As regards the unresolved forests of Khandesli, he would say 
that where we reserve a few royal tices only, we cannot expect the productive 
powers of the forest to improve i it is only a compromise to retard tho time of 
their destruction. Wo are just now’ emerging irom a mischievous slate of 
attempting to protect large areas, — an idea which is fallacious in itself and 
which has been productive of endless annoyance to the people. The reservation 
of limited areas free of all rights is the aim wdiicli ive must, steadily keep before 
us. Begarding the origin of forest rights, this is a question into which wc can 
scarcely venture to enter at present ; wo must not however imagine that only 
those are forest rights which. are based on a settlement record or on a distinct 
grant. Doubtless in many cases forest rights originate in specific grants 
in India, as well as in Europe ; hut in the majority of cases, they have their 
origin in old usage and custom. We arc in no way justified iu setting aside 
rights of user in the forests which have originated in this manner ; on tho 
contrary, we must respect them in India As much as in Europe. 

Mr. Bagskawe then read tho following paper on forest rights in Jaunsar : — 

FoYest lights in Jaunsa ) , or a note on the demarcation and settlement of the forests tn pargaana 
Jaunsar , JSatcar dhtncl, Lehr a Dun, Forth- Western Provinces . 

Reason for bringing the subject before the Conference. — A suggestion that an account of the 
recent demarcation of the forest® in Jaunsar might be useful, as tending to elicit discussion on 
what has been, and uhnt remains to ho done in this and similar lull forests, must explain my 
, bringing the subject bcfoic you. 

Brief histoiy of Jaunsar — A brief history of the distiict may make the later portions of 
this pnper clearei. Jaunsar originally foimed pait of the Snmur or Naliau Slate. In 1807 it 
was conquered by the Guikhns, and again conquered by the British in 1815, Einco which time 
it has been under British rule. Tho area of Jaunsar is about 4 IS square miles, of which about 
30 square miles uiidei cultivation support (excluding the station of Chahrata) some 40,000 
inhabitants The parsanna is divided into two p:u ts, that near tlic plains locally known as 
Jaunsar, which is thickly populated, aud where hare hillsides form a natural featuie of the 
country. The other or noithcin part called Bawar, wboic tho inhabitants are fewer and where 
the largest masses of forest, arc situated. Jaunsar for administrative purposes is divided into 
39 limits j a limit is a collection of ullage communities and is the unit in the present land 
settlement. 

In a land settlement that took place in 1SC0, the parganna wns roughly surveyed and 
its entue area distributed between the then 85 limits; .a lough division of this dcscuption, 

„ howevet, had previously existed, and tho object of the more accurate division was to .stop 
disputes and adjust the land revenue. 

"When the division of the pargnuna into kliutts was thus formally iccognised, tho ught of 
Government to the ownership of all waste land was pioleeted by a rough limitation of the 
lights of each ldiutt in the waste land included in its boundaries. 

Iu 1865-66 the attention of Government was drawn to tho foiests m Jaunsar by the ‘ 
Inspecloi-Gcncral o£ Foiesth, andnlso bytlie piopo«al to establish a nulilaty cantonment at 
Chakrata. This notice gave hse to the issue of different ordere for tho juoteciion of (he more 
valuable tracts ol forert. In ISOS a finest officer was appointed to take charge of them, and in 
1869 the demarcation of corlmn portions as Govern meat forest was directed. Ab pertaining 
to tho histoiy of Jaunsar, I may here nolo that m settling the forests with icgaid to the „ 
villageis’ rights therein, the position of their formei compatriots in Smnui, aud their neigh- 
bours in Native Gniliwal has boon borne in mind, and that the lights of the governin'' 
Power have been taken ns smiilai to those hold in the Native States, lather than determined by 
a careful study of usages which had been allowed accidentally to obtain toico since our occupa- 
tion of the country. • 1 

Classification of the forest area and reasons for same. — I will now describe tho classification 
adopted in tho demarcation of the forests. The elnsses are threo in number . — 

lsi class. — Forest aieas in which the lights of Government are absolute. 

2nd class. — Foiest areas under tho conttol of Government, but -subject to certain 
. - lights of usage. 

3rd class.— Forest or waste land made over in full proprietary right, barnng the right 
to sell the same, to tho different khutts. ° 
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Tl»c first class requires no explanation. 

The second class embraces the larger portion of the Government forests in .Taunsar, and 
was rendered necessaiy fiom the inhabitants in one way or another having had the ficc inn of 
the whole forest area sauce our rulo began. 

Tlio third class was foimcd, not so much wrth the mow of allotting the villagers a share of 
the waste land aioa Piiflicient to meet all their Avanls, as to afford a class in which to place land, 
which norn its vicinity to cultivation, it rvas unadvisablc, 01 useless, to place under the imme- 
diate control or Government; or laiul in which a peimanent increase to existing cultivation was 
hoped fin. Later on large liacls of precipitous grazing ground, entiiely or neaily baie of forest, 
were also included in this aica The conveyance of the total area thus formed to the people in 
full proprietary right wasnii after-arrangement. The oiiginnl pioposol had been to letain the 
proprietary light of Government to the land, and this intention was only changed in 1873, ns 
a means of allaying the direonienl of the villagers at the moic definite limitation of their lights 
in other forest land. 3 

Method adapted in demat eating ike forests —It will be seen from the picccding sketch that 
the demarcation of the forests luid to be taken up lchutt by khutt, and not as a whole. After 
the examination of a particular khutl, two points had to be decided : — 1 st, if there was waste land 
of sulficicnt aica to warrant the lcsorvatiou of a portion ns Government, forest; 2 nd, if that 
urea was large enough to admit of any of it being placed in Isl'class. "When these points ltad 
been settled, an outer foicst line was laid out, and if first class forest was taken up, the 
boundary was laid down upon oi within that of the 2nd class forest. 

l'or example, in selecting a second class forest in a khutt containing some 2 or 3 square 
miles of oak Forest inteispoised with cultivation, and in which nearly all the trees were lopped 
for fodder, Fnvo under exceptional circumstances no area was marked off as Government 
finest. 

The selection of fiist class forest likewise based on nrea, and the number of villages having 
rights therein, was made on various giounrls, being partially founded on the value of the forest 
as regards the kind of limber, and also on the difficulties attendant on its conservation. For 
example, in a kliutt containing S or 10 square miles of mixed deodar forest, mostly distant 
fiom any village, a block of forest was at once marked off as first class, more attention being 
paid to gelling a compact well-defined block. In another, where the area of forest so available 
was smaller and near villages, a smaller block was marked off, and ab a rnlo taken up nearest 
the villages, a« being llio portion most liable to sustain damage, and most difficult of entire 
reservation lieroafLcr. 

Where cultivated land was included in first class forest it was taken up under the “ Land 
Acquisition Act” and compensation awarded, tlie only exceptions being where such cultivation 
had been formed by the destitution of the forest since the last land settlement. 

The results of this demarcation were that forest area's were taken up ns Government forest 
in 31 ont of 39 khutts, nnd first class forest marked off in 8 out of the 31. The areas so taken 
up are estimated at — 

1 st class finest about 2d $ square miles. 

2nd „ ,, 119$ ., ,, 

Total square miles 144 
or about one-tbird of the area of the whole pargamm. 

The remaining two-thirds have, ns before explained, been mnile over to the 39 khutts. 

I should here mention that none of these figures include the cantonment of Chakrata, 
which occupies some C square miles and, ns far as the villagers are concerned, is equal to first 
class forest. 

Jlig/iix in the forests and their holders . — The next point for notice is the settlement of 
rights in the 3rd and 2nd class forests. These lights are held by the different khutts, each 
represented by one or more headmen called " Biydnas;" the khutt cousists of a collection of 
villages, nnd n Anil ago of a collection of households (called mitasds) holding land and paying 
revenue through the zemindar of the same. 

It should be clearly understood that the rights are held by the community of zemindars 
called a khutt, nnd not by the individual znmindnrs. Again, the lights follow the land, nnd 
when the same is Irnnsfoncd or sold the lights follow it, so that the only ivny a right can lapso 
naturally is by land ceasing to be cultivated and to pay revenue. 

The local rules for the transfer of land are most complicated and nearly preclude any 
person not belonging to Taunsar buying land therein. 

In tliiid class forest, the lights of the khutts arc unlimited save ns to the alienation cither 
of the area or any trees grown thereon (save fruit trees) to any use save their own. 

Any infraction of this hmifation renders n bhntl liable to flic penalty of forfeiting all the 
waste land aa itliin the khutt. This limitation wns mnde to prevent the thud class forest area 
being denuded of trees and an increased demand mnde by tlio villagers on the Government 
forests. 

In the second class forests the kbutfs within whoso old boundary forests have been marked 
off exorcise flic folloAving lights Avithin those old boundaries. No payment is mado in return, 
but tlio forest pi oduoo so obtained is for their own use only, nnd Iho rights arc, us iu second 
class forest, unalienable. 

These rights are — 

fa). — To graze nnd cut grass for their sheep or cattle. 

(b).— To collect dry Avood for fuel. 1 - 


i 
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/y To collect Jiy leaves for mnnme. 

Wl) —To demand an allotment of oak and ofcbei tiees whence to cut fodder. 

m— To eultn ate land meaBuicd at the last settlomcnt within the foiest boundary. 

And against the whole area of Government foiests, second class, the SO khutts have a right 
to demand annually au allotment of timhei for their houses, which is to include deodar if they 

choose to use saws for coiwcrting it . , , 

Against these rights the Idiutts within whose old boundary second class foiest has 
been demarcated hind themselves not to file the foiest, and to affoid immediate aid iu case of 
fires occurring. They also consentto the cntiio lesei \ ation of poi tions of the second class foiest, 

1 C to its being considered as similar in every respect to fiisfc class forest, when such reservation 
IS required foi purposes of reproduction. Tins last clause is however subject to the pioviso that 
the forest officer shall not close all the giazing m the vicinity of any ullage and allot all 
the distant ground as open. Also that in every ease a, sufficiency of glazing gionnd shall be 
left open The leferee in case of differences with logard to grazing is the district officer, and in 
case Ins decision is not approved either by the people or the foiest officer an appeal is to he 
made to the Commissioner of the division and the Conseivator of tlio province, whose older 
is to he final The closure is preceded by six months' notice given through the district 

officer 1 

The rights heie noted aie recoided iu the settlement icajib-vl-nrs (or “recoid of rights") 
which is signed by each siy&na on behalf of his khntt, and by the settlement officer. Any 
inflection of the rules is punishable by lino, as " disobedience of lawful oideis , ,J m case no oilier 
offence is committed As icgaids the Forest Department they base been, and aie being given 
force toby the demarcation of the foiest by masoniy pillais beating a seual number, by the 
record field bj field of the authonsed cultivation in second-class forest, by the preparation of a 
legistci shewing the iiumbei of households in each khntt, — the number of sheep and cattle m 
each village, the numbei of buildings for winch timber is required and the class or quantity of 
timber used. The foiests have ako been divided into two poi tions : — 

(<i). Those winch may be filed 

(£). Those protected from fire and notice given to the eiydnas. 

TT/tat remains to be done.— It now only remains loi me to note what has to be done in 
the fntuic with legaid to these rights ot usage It will at once be seen that the present 
settlement is only tempoiary, and that to effect a permanent settlement, the following inform- 
ation is icquued.— 

(a). The acreage lcquired by each khntt foi grazing fodder oi mnnnic. 

(J) The quantity of cultivation which it is advisable to allow in finest bounds. 

(c) . The number of cubic feet of limbei and quantity of fuel requued by each khutl 

per annum. 

(d) . The extent of 2nd class forest, which it will bo possible to make pci manently 

1st class without interfering with existing lights which it may be incon- 
venient to commute. 

By collecting this information, and getting it, point by point, authorised by the local 
Government, this depaitment will bopiepaicd with a complete scheme for tlio forests when 
the laud settlement is revised eitlioi m 1SS0 oi 1890. 

Dr. Sclilich said that he considered the three classes of forest in. Jaunsar 
too many. In Ins opinion it would he better to have only 'two classes, for it is 
well to simplify the organisation and to confine our energies to ^ small areas. 
Mr. Greig explained that there were actually only two classes of forest under 
Government, those areas which Mr. Dagsbawc terms third class being nothing- 
more or less than waste land given over to the villagers. Dr. Sclilich replied 
that in that case he would much .rather reserve a portion of the 2nd class 
strictly and make the rest over to the villagers entirely. Messrs. Greig and 
Bagshmce said that it was not found expedient to do this all afc once, but that 
ultimately a portion of the 2nd class area would probably be included in the 
reserves. Captain Campbell TFulhcr looked upon the formation of communal 
forests as most important. Mr. Duff thought that it would be impossible^ to 
reserve a sufficient area of 1 st class forest immediately, and that if we give 
np any rights now, we shall never get them back again. The arrangements 
made in J aunsar would ho very suitable in Kullu. 

Mr, Brandis said that our aim should bo to have certain reserves entirely 
in our own hands, hut that we must also consider what policy should he pursued 
regarding those forests that are only partially under our control. We must not 
confine the term ‘ reserve’ to those forests which are entirely at our disposal. 
Thus in the Patli Dun of the North-Western Provinces we are practically masters, 
.whereas there are forests in Oudh burdened with ' privileges ; yet both aro 
equally reserves. Wo must endeavour gradually to gain as much control as 
possible, hut at present wc have reserves free of rights and others burdened 
with rights. In Jauusar the process of converting portions of our 2nd class 
reserves into 1st class will probably progress slowly, hut steadily. , In order 
to ensuie a permanent fuel supply to the military station of Chakrata, it has 
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been found necessary to have five thousand acres of forest free of grazing ; and 
one of the next great changes in Jaunsar will probably be to convert tbits 
area into 1st class forest by compensating the villagers who have hitherto* 
grazed their cattle on it, and by providing other liigb level pasture grounds for 
their sheep. 

In the Central Provinces the unreserved forests are year by year becoming 
exhausted, the population is increasing, and it is necessary to mate adequate 
provision for future supply. Whether it will ever be possible to form portions 
of the unreserved forests into regular communal forests is a question for our 
successors to consider. In some parts of India, such as Mysore, Kumaun and 
Garwh.il, where the old national system or village communities has been 
maintained, no measure is likely In prove more beneficial to the country or 
heller calculated in every way to improve the moral and material condition of 
the people than the formation of true communal forests. 

After explaining the system of communal forests in several countries of 
Europe he continued, “ We cannot expect that the village communities of India 
will be at once in a position to manage their forests on strict conservancy 
principles, hut if we at present undertake the task of managing those forests 
for them, and if we succeed in establishing a simple system of cutting and 
grazing by rotation, then a time will undoubtedly come when the people will 
he exceedingly thankful to those who have established communal forests in 
India. 1 ' 

Ifr. Amo'H said that it was not so difficult to determine the legal status of 
forest rights as was generally supposed. If they arc noL defined by law or settle- 
ment, they are not rights at all. In the case of communal forests in India, wo 
shall have to administer them]; otherwise, their improvement cannot he 
expected. 

Mr. Brandis paid that undoubtedly, if communal forests are created, their 
administration would have to ho in the hands of the department, for village 
communities in India cannot at present he expected to he sufficiently alive to 
their own interests. In Trance, all communal forests are administered by the 
Government for the good of the village community, which receives the revenue 
either in kind or in money. Any large expenditure on works of improvement 
must he sanctioned by ihe municipal authorities. Some such similar system 
will have to he introduced int o India. 

Dr. Sch licit said that this only proved what ho had brought forward, viz.. 
that the portion of tho property which belongs to Government, mu«t he kept 
separate from the rest, hut that lie would not allow tho village forests to be 
destroyed ; on the contrary, they should he managed so as to ensure a supply 
of the material most, required by the people. Mr. Brandis agreed with 
3)r. Seblieh that the object of forest conservancy waste given pormnuent supply 
oC forest produce to the whole country, not only timber for public works but 
also small building- wood and bamboos for tlio people, gums, lac, grass, &c., 
and it vas most dcsirnblo that, compatible with Iho steady improvement of it 1 ? 
productive powers, tho forest should yield the highest possible outturn in mate- 
rial and surplus revenue. 

2 lajor Walcrjicld said that in Ilnzara ho lmd already proposed a separa- 
tion of State and village forests. Ponncrly orders were issued prohibiting 
villagers from extending their cultivation anil from firing their grazing lands, 
hut those had become a dead letter. lie had now proposed that certain portions 
should he set apart for forest and for grazing lands ; hut lie would allow the' 
peoplo to hum the grazing lands and to cultivate within certain limits. 

Coplain Unite, // enquired what amount of grazing land was necessary per 
head of cattle. Major Walcvficld replied that the villagers could perhaps give . 
the .information asked for, though he did not know himself. Mr. Brandis said 
that, those communal forests, if formed at all, must, ho looked upon as permanent 
sources for tho supply, of forest produce. They must he as strictly demarcated 
as tho Stato forests, and they must' not bo converted into permanent fields* 
Dr. Sahlich allowed that demarcation was necessary, hut thought that cultiva- 
tion might: sometimes be combined with forest treatment for short periods nt a 
time.. Mr. Brandis did not objeol to this and said it might be ..specially 
applicable to Mysore, where dry land on the hills is only cnltivalctVperiadicnlly 
with long fallows between. 1 Captain Campbell li'alkcr stated that a commit- 
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sion Lad already Leon, appointed in Madras to undertake tlie formation of 
communal forests, and thought that they should he managed by the forest 
officer in connection until the Local Fund Boards. 

Mr. ShuttlciLorih put in the following communication: — “While on the 
subject of communal forests it would ho instructive to mention that in 182<1 
the Collector of the zillali of the Southern Konkan in tlie Bombay Presidency, 
with the consent of Government, issued a proclamation giving over to the 
landholders and village communities all the trees standing on tho lands of their 
villages, in the expectation that tho people having a personal interest in the 
trccsVould not only protect the oxisting ones, but promote the growth of others. 
The result however belied their expectation ; as soon as tho people found them- 
selves in unfettered possession of the trees, they proceeded to convert them 
into money and very soon reduced the hills of Itatnagiri into barren wastes. 
Government, seeing the result of their mcasiucs, issued a counter proclamation 
iu 1852, revoking the former one, and rc-asscrting tho rights of the State over 
teak and hlackwood (royal trees) on all lands, and over all trees in waste lands. 
But the civil Courts linvo lately decided that Government, having onco given up 
its rights, cannot rc-assumc them, except with the consent of the people, and 
therefore that such trees as are left in Itatnagiri must continue to remain the 
property of the people. > 

“The moral dcducible from this is that if communal forests are to be estab- 
lished they must not be at the unfettered disposal of the people, hut must 
remain under tlie management of experienced officers of Government. Tf once 
made over to the people, thoir utter destruction is only a question of time, each 
wi nn anticipating his neighbour in felling and destroying.” 

The following paper, hearing on the same subject, hylfr. RarayenBuM OJ:e } 
Sub-Assistant Conservator of Forests, Bombay, was not read for want of 
time : — 

Bled T\qlUs and imrihgcs ta the Khandesh Forests, vith ingestions for their settlement. 

Br.roM introducing j on to ihc subject of my paper, it ip very desirable to give a «hoit 
description of tlie country of Kh/nidc'-h, and a little account of llic habits and dispositions of 
that portion of tlie population called BliccR 

Tlie piovincc ot Kliandcsli is an extensive, fertile mirl well-walcicd plain, interacted by 
ranges of low linnon lulls, at tlie base of which run numerous rivers and 6lrcaras flowing from 
the table-land into the Taph river. , 

The natuial fealuies of the country, which is nemly surrounded by broad clininB of moun- 
tains, whose sides are clothed with splendid vegetation, aflbul peculiar facilities to tho wild 
tribes to lead a wandering life. 

This province is bonnded on the north by an extensive trad of alternate, hill and valley, 
ns its name SatjAras, which signifies ‘seven-folds/ imports, which are veiyfei tile, and rapablcof 
being rendered voiy pioductivc, and aie covered with valuable foicsts. Ou the west tlie gicat 
Sukhcin range rises steep and stony, whilst the continuous Ajanta lulls, which m many 
places ii c e almost pcipcmliculnr fiom the plains, bound the province to the south. These hills 
arc partially covered with teak scrub nud low jungle, and arc broken into deep craggy kkaios 
(ravines) inaccessible to all but Jllicck, and others who arc accustomed to climb. 

The above mountains seem to hnvc been divided by the natives into ditleieut ranges, such 
ns Araudce hills, Salhmala lulls, and Kaldmec hills. 

Low sterile hillocks, clad w’ltli coppice juugle, separate Ivhnndcdi from the rich plains of 
Beiar and Nimar, and form its cnstcin boundaTj . 

The Bbeels appear to hnvc settled themselves long since amongst the rocky ranges of the 
Satpurns and the Sathmallas, and on the woody banks of the Tapti and Narbada, where, 
protected by the sliong fastnesses of the country, they subsisted, nntil very' lately,. partly. on 
forest produce, but moic generally' on the plunder of the rieb landholder in. their vicinity, 
considering tlie light to despoil the inhabitants of the, plain as a soil of privilege and the 
levyiug of a tax upon all poisons passing through the countiy m tbeii occupation ns a natural 
right Thus, the tciror which u c e<3 to be felt by the inhabitants at the ntiocious acts of tho 
Bheels wns so great that the neighbouring villagers were obliged to leave llieii country and 
to seek some other place for their abode. 

It is generally believed that tho Bliccls who resided in the Eouth were more savage and 
wild than those who resided in the north of tlie country, for the southern hills were more or 
less infested with gangs of pluudciers who had rcndcicd tlie plains in their vicinity' almost 
uninhabitable, wbcicas the Bliccls in the north conducted themselves more peaceably. This 
distinction in tlie chniaetcr of the Bbeels is attributable to tlie wide difference which crisis 1 
between tho two localities. , - • 

The hills and valleys to the north are intersected by mountain streams that turn and 
twist, and cmluacc large tracts of fertile lands abounding with game, and rich in indigenous 
productions, such as wax, honey, cbmolec, gums, lac, limber, loots, fruits, &c., and numerous 
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ftiohwa trees, fiom the products of which alone almost every family of Bhcels derives even 
now its entile subsistence. 

The purchasers of most of these eommoditicK fiom time immemoiinl have been the Banins, 
who coucregatc in tire vieiuity of the Bhcel villages and cany on an extensive and lucrative 
tiiido in the articles named above. 

The Bheels who reside in this direction aie possessed of various means of obtaining an 
abundant suppeit from the rich, spontaneous, nud unappropriated produce of the forests, besides 
cultivating some patches of giound. Tlic majority of these Bhcels led innocuous lives in 
ancient times and rarely resoitcd to robbery,, unless compelled by necessity and excited by 
intoxication. 

The hill districts to the south nic mostly barren steiilu spots with a scarcity of water, and 
in a great mcasmo altogether devoid of lho«c natural advantages with which the other side ol 
the counliy is favoured Tho dealings of the Blicels residing in this direction with the civilised 
people (ns Banin", &£*.,) being limited, they had to maintain themselves not long ago ontirely 
on plunder, with the exception of those few who could engage themselves in cultivation. Tin's 
difference puitinlly exists even nt the piesent moment. 

A gradual, bill stead)’, obango seems to have taken place of late in the chai aetei of the 
Bheels and other lawless tribes, fbrougb tbc humane nud kind effotts of the British Govern- 
ment, which succeeded in inducing them to rend their clnldtcn to the schools which have been 
established foi tlicir education, to become cultivators and io settle themselves in places which 
once used to be the lerroi of the country, and which aie now well cultivated, and their inhabi- 
tants. amongst the most ordeily in the province. 

The course followed appears very prudent, as, wlicicvcr these imbulcnl aDd idle classes 
seemed di*-comaged fiom the puiMiit of agriculture, a very moderate assessment or none at all 
was fixed on the land they cultivated, subject to nn increase nfter a cevtiun period. Government 
piesciving tbc right of levying such mcioascd assessment, and m many cases fuccartv 
(advance) was allowed for the purchase of agricultural implements and bullocks. The slight 
lo«s winch tlic State thus sustained is of little consequence when compared with the advan- 
tages derived fiom this line of policy, which led to the improvement of these luihulcnt classes. 

The above plan was found to ho very succc c &fiil, when cvciy other expedient for leducing 
to 01 del the wild and lawless tribes of the country had failed, and tho result has proved the 
efficacy of n liberal mode of ticatmcnt in refouning a race of men who may almost be snid to 
have considered plunder as their birthright, and who fiom being the scourge' of tbc conntry 
aie now quietly engaged at the plough, or employed m preserving tho peace of those vory 
districts which they foimcrly ravaged. 

Such of the Bhcel population ns cannot afford to become independent cultivators for want 
of calfle and other articles obtain their livelihood by bringing grass nnd wood fiom the jungle 
for talc, and by engaging themselves in the. service of other enltivatois, who may have valu- 
able ci ops to protect on the giound, such as sngarenne and gaulen produce; they also engage 
themselves as laboureis, and when flic village to which they belong cannot afford them any 
employment, they occasionally lcpaii to tho neighbouring mnikcl. Thus, at the present time 
tho Bheels, instead of being a burden to Government, look to their own honest labour for 
support. 

This tribe is wonderfully susceptible of being worked upon by kind and liberal treatment. 
By attention to their wants and by shewing great intcicsl in then affairs anything may be 
clone with llicra. 

Th 6 Blicels in Khandcsli arc divided into two oln'-scs Mahomcdnns aiul Hindoos ; the 
-former arc called Tudvees. The exact time of their conversion cannot bo ascoi tinned. They 
do not differ much in appearance or manners from Ihe common Musalmnns of the country; 
hut they refain a good deal of the feiocity of their tribe, and are of a discontented and 
quarrelsome disposition which Fomctimcs rendois them difficult to inaungc. The Hindoo 
Bhcels arc generally of low daluic, of slight but active make, of plain features, and of very 
dark complexion. 1 They speak a language of their own and are naturally quick and intelligent.; 
but they arc of indolent, dissipated and singularly impi evident habits, so much so thnt even 
yet they can scarcely be enti usted with tho smallest snm' of money of tlicir own, as they would 
in all probability nt once make away with it, without any thought of the wants of to-mouoiv. 
They cat all scuts of flesh, and have n gieat knowledge of roots mid herbs, which llioy were 
occasionally driven to subsist on when in the bills. They marry us many wives as they can 
afford to suppoil; hut they cannot manage Without one at least to cook and perform other 
menial offices, and so dependent nio‘ they in thin 1 aspect that they luncheon known to come 
in and snriender themselves on tlicir women being seivod. As may bo supposed, lheio is little 
religious feeling amongst flic Bheels; they keep all feasts nnd festivals, both Hindoo and 
Mohnmodan, with equal zeal, nnd they me staunch belicms in all kinds of ** Judoox” ov 
witchcraft; they have also then lihtgui* (devotees), who at times pretend to be inspiiud, and 
in whoso responses they place implicit confidence. Their belief goes so far thnt if a death 
occuis amongst their community, even by natural causes, they quit their huts and erect now 
ones bn sonio other open ground, sometimes migrating to other villages to avoid further 
attack, ns if they could never die hut by the effects of Jadoa (witchcraft). 

■\\ilb all his faults, however, the Hindoo Bhcel is not without some redeeming qualities ; 
he is attached to his own palell and. Ins own naih ; he is land nnd affectionate to his own 
family nud kindred, and ho is always faithful to his woid, of which I have' had good proofs. 

. Buch ate tlic people’ whoso reformation has been in piogrcss, nnd which lias been pioductivo 
of so much good, both to the Bheols themselves and to the country at large. 

, . ' ‘ , K 
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The plan for effecting this reformation which was so ahly sketched out hy the late 
authorities in this distuct, and followed so zealously by their successors, has proved to he equally 
wise, polrtie and humane. 

Partial breaches of ponce, there may, and will he, because such inveterate habits are not 
to he chauged in a day, hut there novel can, I think, he a general i elapse as long as their 
wants aie piouded for, and by degrees the using generation, mured to labour from theii in- 
fancy, will lose sight of old times, and gradually become useful, obedient and peaceful subjects. 

If a detailed description of the nature and babits of tlie Bbecls wore, attempted, and 
a minute sketch of tbch lnstoiy diawn, it would contain volumes of useful infonnation, but 
what has been attempted here is only to give a shoit account of their careei, oi rathei to 
mention wbnt appealed to be the more important facts. I shall now pioceed to dwell upon 
then rights and privileges in the imperial foiests, and offer a few suggestions for their 
settlement. 

From wliat has been said in the preceding paragraphs, it is clear that the Bhcclr had 
sought lefuge fiom a lemote penod in the mountainous tiaets which sunound the piovmcc, 
and 3 nhick°alone aie clad with valuable foiests, on the pioduce of which the Bheels heietofoie 
subsisted. 

The Satpdins, foiming the watershed of the two gicat riveis which run to the wcBt 
through the rich plains of Guzeiat, and oa which then fertility mamly depends, were before 
a short pcuod denuded of timber by the u-ckloss cuttings, which weie caiiied on by' the sleeper 
contractor.-, thiougli the ageucy o£ the Bheels bcfoie any conservancy measuies could he enforced, 
when the Bheels and otheis weie prevented fiom. cutting 9 lauds of trees named below : — 


Mango 

• ii 

. . Mangifera indica 

Chaiolce . 


. , Buchanania laifoha. 

Teak . . 

# f 

Tcctona grandis. 

Blackwood 

• 

. . Dalbergia l at folia. 

Tcewas 


... JDallcrgia Oogemensis. 

Klicir 

, , 

... Acacia Caiechi. 

B.vbool 

• 

. . Acacia aralica. 

Sandalwood 

• • 

... Sant alum album. 

Molio 

• • • 

Baisia lalifolia . 


The other species were left alone, and their cutting without permission has not been 
prevented. The Bheels and othei wild tubes can go^ into a finest and cut any kmd of un- 
resolved timber, \vbether fit or unfit.foi the avc, as may * suit their purpose, and bring it for 
sale. If earned on calls, a nominal fee of one lupee and one anna is chaigcd pei cart, and 
if removed by head loads no fee is levied. 

The bamboos also aie allowed to he cut and conveyed on the same condition as timber, 
but aie taxed at the following lates (head loads being exempted) — 

Rs. As P. 

For a cait load ... ... ... ... 3 0 0 

„ bullock load . . .000 


The Bheels, as well as any other ryots, lesiding in or near the forest tracts, aio allowed to 
take any kind of timhei, except the nine kinds foi then domestic purposes fice Of any charge, 
and all firewood that they icqune for burning. 

The wietehed and pool condition of the wild tubes, caused hy their indolent habits, 
requires a large qunntity of wood for then consumption, both to keep then naked bodies warm 
and to leduce moistuie in the atmosphere, without which they can haidly cnduic the effects 
of the noxious climate, m which none but hardy denizens of the hills can exist for many 
monthe of the yeai. 

They aie also at perfect liberty fo collect other finest pioduce such as lac, wax, honey, 
gia«s, baiks of certain tiees for tanning purposes, Molio flowers and fruits, Hecrda flints, 
mangoes, charolec, a valuable pioduct which is mixed with the milk m Guzerat and which 
is sold dear, not by* the Bheels, but by the Bunins residing m towns situated near the 
Bheel villages.. 

Foicst conservancy in this distiict is still in its infancy; but when the demarcation of the 
foiests which is m progiess and which is diawing to a close is once completed, and the new 
rules, which have been lately fiamod for the management of the Khandesli forests, aie intro- 
duced, matters will bo a little changed. 

The above lules provide for the division of the Salpura forests into two clnsses of reseive, 
the one an impeiial or 1st class lescive in which no cutting of any soifc is to be permitted, and 
the other a 2nd class leserve in which the Bheels are to have a monopoly .of all timber except 
the nine reserved tiees, 

lias needless here to enter into the detail of the auaugement ; hut it must be mentioned 
that tlm foiests in Khandesli, wlucli are ovcibuidened with piescuptive rights and on which 
the subsistence of the wild tribes chiefly depends, cannot be bcttei divided than m this way 

Under the above anangeraent the huge fei tale country wulhin the Satpuras, which was 
once thickly populated and which has for many years been deseiled on account of the constant 
raids oi the Bheels, might he mniked into one or more blocks of impeiial reserve, as may suit 
t ic requirements of the department ; hut the few and small Bheel hamlets which now exist 
in lem may be allowed to remain undisturbed, and their occupiois to cultivate tlicn land free 
, o any run and to collect all miuoi ioicst produce foi the department, fiom which such 
uues (at way s m com) might he given to them foi their lahoui as would induce them to take 




interest in finest mailers. Of course ih(j!i* will retain no claim as Iicrctoforc on whatever land 
thei cultivate. ' 

" These men might be allowed small advances, to be lecovcrcd at tlie harvest, and otherwise 
as-isted, and their services might he utilised for the protection of Government property in 
• itnber. 

Tlie IvlmmWh forests, which are interlaced with those of foreign tciiitnries, can hardly he 
J>1 oter. led from depredation, men with an army of forester-, imJesb we have resident watchmen 
•in the i pot. Our present staff of fore-dcis, who are unaccustomed to jungle life and cannot 
eiirinro the effects of the malarious climate, and who do not belong to t hat vines of men which 
the term < foiv^iei * implies, might be dispensed with under the airangemont suggested* 

At the s itne time it is indeed difficult, nay impossible, to do an\ thing towards the im- 
piovcinent of the enormous extent of tho*-u forest tract**, which aio riluated within the Sntpurns, 
uultv-b they arc inhabited by human beings, and no forest work would bo piofitalily carried on 
if no lnliour could be secured on the spot. 

The n lidont HlicoK. who arc peculiarly fit and who po M, c“» ringnlar aptitude for forest 
work, might with advantage be gtadually instrttvtvd in ndcctiug trees for the axe, in felling 
opfiatinns, in wo-ouitig the timber, m planting, thinning nnd priming, in the inniiuhiclnre of 
lath (eatenlm), in the piopagjtion of lac, in cutting iirc-pnths, and to do such other wuiks as 
will ultimately lend to the well-being of the finest*, in which they reside. 

UrMiitji, the great politic d advantage which will lie derived by the adoption of the above 
-'uggoi'tmn* I*, that it will lend to keep the Bheils undisturbed aud affonlmcans to pi ovule them 
lmn*“>t empbw menl F»r theit ninintmmncoj otherwise, they might revolt to their old habits 
and hot omc di ,r pupte. 


PoUEST JIESEUYI.S 7X AjMEUB A30> jMUAmTTAnitA. 

Jllajor Tieptnn then rentl the following pap pis on the history of forest 
reserves in Ajmcre nnd Mhairwarra, the first written by liimself, the second by 
Jfr. fan ml cm, Coimnif-sionor of Ajmcre. 

jVuiV rfiianhng far til operatic, is in Jjmtrc and Mkainrarra. 

Ajmfro came niitl« r British rule in A. T). IBIS nml till 18311 was administered very much 
a* if it had liven n nnt»vc stain under British management. 

There are four (In**-e» uf tenmea in the land, fir.— - 

t>., hinds paying revenue to Government, the proprietary right therein 
bilotigiug (o individuals and village communUtia. 

itd. — IsltTi.ir.il, i.c ., estate* held on n perpetual <jnil-tenl the proprietary right belonging 
, to tlm isfamr.mlaf, the condition of icmtic being ti corded in the deed of grant 

recently bestowed by order of Government. 

nml Hiio/i jraying no revenue to Government, it having been aligned by 
GnrcnumnL to individuals, communities-, or for rrligiotr purposes, antecedent to 
our rub*, the nroprictaiy right not generally belonging to the nsrigneos, except 
in tlm waste land*. 

4 ih. — Biihna. TIur is a tenure pecuimt to Rajput. ma and includes a rcvenuc-ficc holding 
with full proprietary rigid**. 

Previous lu iSfiOeucha title «k " proprietary right” was unknown in these dplricts 
But in that 5 tar a fcttleineid ivn* made under the orilem of Government for a teim of twenty 
vearp, and the process of making such a rettlement embrace; amongst other mutton* 

] tls — Tlie demarcation of the boundaries of each village. 

Jlnfj. — A rec *rd of existing right** which arc autaiow Irdgcrt. 

fir/f. — Deeis-ioiis cancel ning rights wliii’li mny be disputed. 

Mh . — Tlie ronitnnenl of proprietary rights (ivhrm not otherwise nseeilainalile). 

In tlib wnv the proprietary rights in tho hilh* and waste lands of each village were 
deflated and deli tied, and mcli prop ilie*. ceased to ho ) egarded, a* they lind hitherto been and ns 
they tilill are in native itnloa, tho propel iy of the Government, but they were made oior as 
common jn.iperty of the village communities, right'' of grazing, ire., thcieoa by tlie general 
public according' to established custom living recognised and the fees heictofoie paid to Govern- 
ment made over to the village riimeliolders in nil Khaki estate**. The dt.-miuc.:ition of villngc 
hounduries rxlondvd to the whole of tlie dndriet, but- beyond this no furllici records weio 
prepflivd fur the oilier clnf-Ms of lrnuies already deserilicd. 

f Jht istamrarflnrs nr * 1 mainly the d* , ive*idnnls of tho Jodhn Rajputs of Mnrwnr, tho 
jtlghird.'irs arc chiftly Miiliomedutis. The Bhuminfi mo mostly Rajputs of different elans 
The position of the Ktamravdati* closely unemhlis that of the Thakuru of Rtijpnlnua nnd 
the landed nriMoeutcy of England, and minute interference with tho ninnagcnivtit of then 
estates, i which complin* generally several villages, ti ] adhibited liy Government,. Oiling to no 
records of rights in theso estates or in there of the jnghirdnrs having been made, they have 
been viituaily independent, except in- mcli mattcM in* have come before tho lOgubir judicial 
tribunal!*, 

Manfi 'holding.: differ in no respect fiom trimilar properties in other parts of India, hut 
me undeifdood in these district® to icier to nmnll plots lying in Khaki village*.. 

In 1M hail warm, which was subjugated by tho British arms in A. 1). 1SS2, we have no 
ibtmnrar, jagbir or blmni leniucH ; n lew small plots of laud httvo hecu however assigned as 
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levonue-free for different pmpo«es in most villages, but there me no entire revenue-Fiec villages. 
There are, however, only two pnrgnnnas which belong to the Bulish Government, ur, 
Beawnr and Bliailan The rest cl jVIhauwaiin is hold by us and managed in ti net for the 
durbais of Meyunr and Mai war and the ictnmrnrdais of Masada and Khaiwa, m consequence 
of then inability to manage and conti ol their lcstlcss and maiaudmg tenantry. Aftei paj- 
ment of a ecitam shaie oi the revenues of such tmst lands to the Bntish Government the 
balance is credited to the dmbnis mid lstamiaidais befoie named 

The whole of the Aiavalh lange which ums thiougli the distiicfc' was foimeily coveiedwitli 
impcnetiablo jungle and offeied such facilities for loingo to lobboi* nnd as a harbour to wild 
animals, which together preyed on the people and their cattle, that the Maluatta ritleis who 
pieccdcd the British in the occupation of these districts commenced the demolition of these 
jungles, and the British officeis completed their wotk with the object of civ llismg Hits people and 
securing their prospeuty No doubt the plan has had the desued effect, fo: theie aic no longei 
liai hours for lohhcis or wild beasts left j life and property mo safe, but this change has not 
hcen unattended with otlici and moie seuous evils. 

Tlie rainfall is piccnnous and there is a great want of fuel The water, winch w r as 
compelled to descend giadually into the valleys, now iuus down unchecked and causes the 
channels to silt up. That ticcs of an infenoi descuption and sciub can and do glow even in 
the most unpromising spots is amply dcmoustialed by the existence of such shellci in the 
adjoining native states whcic game is preserved, as also in the southern poiLion of Mhauiraria, 
which was too far from communications to bo speedily denuded of its wood 

It is abundantly established that it is only ncces'aty to exclude cattle and goats to be able 
to rear any amount of young tiees (even m dnfting sand) provided that a covering of giass 
is allowed to glow up so as to protect tlie young tiees in the fust few years of tlieir existence 
against the scorching heat of the sun and the effects of frost The expenment earned out at 
Jcypur in dnfting sands lias, I am given to umleistand, proved perfectly successful. All onr 
aticmpts in this direction have howcvci been confined to individual 01 isolated eases Tlieie lias 
been no largo plan of opeiations, and year by 3 ear the want of an umfoim well-01 gamsed 
system of conservancy oi tiees m Ajmcie and Milan warra lias become moic apparent 

The picscncc of sciub nnd tiees on the hills m Southern Mhmiwana attiacts nun, as much 
as their absence in tlie lioilliern paits of the distuct no doubt repels it, as theic is, at nil 
events generally, moie ram 111 the southern than in the northern portion of tlie distuct 

Having taken up as reserves the ti.icts shewn on the map, it is proposed strictly to 
conserve fiist an mea at the base of the lull, wheic the tract adjoins the valley, till it is well 
covered. This will arrest the scorn ot the lamwater nnd form an nitificinl soil. Another mea 
will be then as etnctly conserved higher up the tract in the same mannci, and thus gradually 
the whole of the sides of the hills will be clothed again with wood and sciub. This is neces- 
sauly an operation that mil lequne a long time to fully develop, and as the pioneeis of the 
system wc must bear the cost, adhering to the piinciplc whatever the financial lesults may be, 
if (as we believe) that piinciplc is a sound one. 

An annual allotment will he icquircd to ho made by Government foi an establishment, 
which foi the first ten years 01 so must neccssauly be a laige 011c and may be requited till the 
ostein has obtained a good footing, when probably, since natives aio prone to iollowr a habif 
>ni(l custom that has been observed for some yeais, rt may be possible to reduce the guaids and 
lely on the villagers themselves to look after these reserves A Author allotment will be 
icquircd for contingencies for a few yeais But the establishment should he employed as much 
as possible in enclosing the leserv es whore necessary. I would propose to employ on the estab- 
lishment as guardsmen whose houses aic in villages contiguous to ihe tracts, as I believe then 
local expeuencc and connection with the villages will have a mmked effect in enlisting the 
sympathies of the people in the cause of forest conseivancy For without doubt good pay 
legulaily disbursed is a gicat inducement to good ordqi among a pool people, and if we for »i 
time lvstnct then right-* and privileges we shall be giving employment m so doiug to some of 
their 1 datives and fuends. 

The effect of our taking into our employ nnd tiaining young men of a tuibulent l.ice 
and tlie altered condition of the people are well shewn in the ease of the Mhanwoiia Battalion, 
which was laised as n miliraiy body on our subjugation of Llhairwana with the object of 
t laming the people to our mle and leaching them habits of suboidmation and civilisation. 

I am hopeful a Miailnily good lesult will follow' from mypioposedaiiangcmeiitfoi finest guaids. 
Stiangers. are ever regaided by ignoianfc natives with distinst and can neither have that' in- 
fluence 01 command that assistance which local interests give That these measiues will be 
directly remunerative for many yeais to come is impiobahic. But that they will eventually be 
su cunuot, I think, humanly speaking ho doubtful, while the indirect benefits to llio eountiy and 
people cannot be questioned, and any individual haidships that may bo occasioned must be fairly 
compensated. Eventually, when the liacls Lave been taken up aud demaicated nnd maps pie 
paied with a record of the lecoided rights of individuals and communities which bav 0 been 
affected and tbo plan oi conseivancy fauly stalled, the establishment need consist only of a 
staff of.guards with a snb-as«istant conservator, all under tho control of the distuct authorities 
I behove this will he, for such a system of conservation, likely to woik more smoothly, with loss 
inconvenience to the people and with better piospccts of success, than the creation of a sepaiate 
department. Separate departments of Government aie not understood by the people ot these 
distiicts, if at all m India. The district officer is considered sirkar 01 Government, and no 
matter what the position of officers of other depaitmcnts may lie they arc not comprehended bv 
tlie people, who are apt to beat such stiangcis, as is said to lie done in oiu mining districts. It * 
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is essential to tlic successful woiking of such a system of forest conservancy as wo lmvo got 
that '\vc should i amove ns many obstacles as wc can and cany out out mcnsuics so as to secure 
the co-opeiation of tlic villagers themselves and get them to woik harmoniously with ns in 
keeping down ciiininnls and wild animals; for in again making coverts for wild beasts we shall 
have complaints of the loss of cattle and crops, anefit is not impossible that the forest may be 
again used ns a shekel foi lawless men, who will live by plunder and against such eventualities 
we aie bound to protect the public, 

A brief account of tie steps taken to establish forest reserves in Ajmcrc and Mhaii warra 

Districts 1S71-75. 

Tub famine o£ 18G8-G9 in A] mere and Mhnirwana, and the unequal distribution of rain- 
fall throughout these districts first nirostod the attention of Colonel Kealmgo, V.C., then 
Agent Governoi-Geueial and ca officio CoraimsMonei of A | mere. He considcicd it likely 
that the denudation of the lull langes was piobably the cause of the sparseuess and inequality 
in the rainfall of these districts. '' 

2. A long coirc’pondenee took place lictwcen the Seci clary to the Chief Com missionci 
in the Public Works Department, and the Government of India, concerning the best means 
to bo adopted to acquire lands for finest ]iui poses. It was then proposed to lake up five villages 
which had been depopulated during tlic famine, and to invite the Inspcctor-Gcncial of Forests 
to visit Hie country for the benefit, of Ins opinion. 

3. Towards the close of 1809, Dr Pi.andis, tho Inspector-Gencial of Forests, arrived and 
inspected these parts, aud expressed his opinion that, in the fust placo, the destruction of the 
already existing jungles should be pi evented. He further proposed to take up for conservancy 
the puncipal ranges of hills running th tough the whole length of the district. 

« Secretary to Chief Comm.^ioncr. ‘L Subsequently, m May 1S71, I was appointed*- as 
No 1773. Commissioner of Ajmere, nnd in June 1871, the Chief Com- 

t Government of Indin, Torri^n Dc- mi«sioncr foi warded to me the office (■ files foi the two past 
jmrtmcnt. No 217 R , datad 3rd June years and called foi a leport on the subject. 

UTl. 5. In August I submitted a icjiotf,J and pioposed that, 

X r,fc this oliicc No. 621, dated Gtli with the comincuceineut oi the settlement operations which 
August 1671. were then on the point of le-rommenccmcnt, endeavours 

should be made to appropriate such plots ot land ns might bo obtained voluntniily fiom the 
propriclois; provided that their planting and stiict consci vation sliould icst with Government, 
and that the income should be duided between the piopnctors and Government (nftor the 
actual cost for each plot had been dc-dnctcd). I further pioposed that immediate planting and 
conservation of tbe Nag Puliar and Tnvrigaih hills, winch had been declared to belong to Go- 
vernment, sliould be undertaken; aud I also recommended the appointment of a properly 
tiamcd finest .officer, with the necessary establishment to supervise tho woik; and, sub- 
sequently, when the settlement was actually stalled, I mired tlint such a golden oppoitunity for 
Swrctnrv to Chief Commi'smner. obtaining land on favouiablo leims should not be lost, and 
No 2331, etated 15tli Atigii't 1871. lecommcnded the appointment of a special forest officer; the 
Chief Commissioner snppoited this leeommendation. 

G. The Government of India in the Department of Agnculturc, llcvenue, and Commerce, 
Lrtlcr No 133, dated 25tU .Tnnunry sanctioned tlic nppointment of Air. E. McA. Moir ns Assis- 
1872 taut Conservator, and Mahomed Anwar Khan as Sub-Assistant 

Conservator, and called foi a lepoit fiom tbe Chief Commissioner as to the source whence 
expenditure on ncconnt of the forest cultivation sliould be met, as tbe Chief Commissioner had 
proposed a forest fund tax, but subsequently this was abandoned and the expenditure . has since 
been entirely met from the Impoiinl revenues. 

7. The Assislaul Conservator of Forests lcportcd Ins anival at Ajmere on tbe 27tli March 
] 872, and he was then placed (and lias since remained so) directly under my ordcis, as it was 
considered necessary to combine the civil and finest administration of this distiict. 

8. I then inst iuctcd Mi Moil, immediately after having visited and made lnraself acquaint- 
Tliis office No. 817, tinted 8th April ed with the district, to piopose suitable spots foi at least five 

1872. forests of not less than 1,000 acres each. lie was to select the 

land in direct communication with the settlement officer from those villages, having an excess 
of n-iazing lands; lie was then to inspect tho hills of TdrAgarh and Nfig Pabar, which wcie 
Government propei ty, as also that of Deer ; he was then to propose a . scheme for planting 
them out, to report what plantations he thought would prove pi ofitablc nnd successful, to 
consider the advisability of starling nurseries, to make enqumes legniding the previous devasta- 
tion of the forests in Ajmere and its neighbourhood, to submit schedules of any proposed 
establishment he might loquiro, and finally to make timely application for. the budget pi ovision 
foi tho same. 

9. The settlement.ofiicer, Mr. La Touehe, was at the samo time directed to assist the 
ride tins office No. 8120, doted forest officer in. tho acquisition of this land ; it wns not pi o- 

101U liccemlicr 1873. . posed to acquire it in full proprietary right as State forests,, 

lmt rather to cariy the people with us, liy ic-asiuming such Innds as they could easily spare and 
mauaging them through a Stale Department for the good of the .majority, ns wo could not 
expect to obtain tho land for nothing , this course 1 profeircd to that .of pui chasing tho land 
out-right. ■, The following wore the conditions I proposed to make with the peoplo 

l*/.— 1 That entire possession of these selected tracts be made over to us for forests. - 

. , - i ' 
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2nd — That they shall continue to have the light to cut the grass in these tracts, except in 
such spots as the foiest officials may considci foi the good of the trees that the 
glass should not be cut 

3 id — That, subject to the control of the forest officer they shall be allowed to have such 
wood as is lequned bond fide foi their household lequiremeuts oi agricultural 
implements. 

4 iJi — That no lights of nay shall bo interfered with unless other provision liy a detour of 
a moderate distance can he niranged for. 

oflt — No gia7ing or enhance of cattle into these foiests to be peimitted. 

C th . — That no fine shall be levied for trespass of cattle until the forest has been efficiently 
piotected fiom involuntary ticspass. , 

7th. — That the people shall ho hound to assist the G-oveinmont officers in conservin'' these 
tiacts, and, if snob assistance be given, then Iwo-thuds of the profit” of the 
ioicsfc, aftei payment of all expenses meuned, shall he made over to the formci 
proprietor of the land. 

8 th. — That ono-tlnrd piofit deducted by Government is reckoned as the interest due to 
Government foi the expendituie of its own monies 

9///.— That the piopnetaiy right in these lands subject to these conditions shall test in 
Government foi the pm poses of foiests; if at any time the kind be not lequiral 
foi forests, the piopnetary lights shall revert to the present owner. 

10/// — That if wells oi tanks or other works of improvement are made by Government, 
when the land is icturncd, the value of such woiks at tlio time of leluiquislimcnt 
to be lcpaul gradually. 

I also di ice ted that, if the consent of the people could he obtnined to these tcims, the settle- 
ment officer should rccoid a foimal proceeding setting out these tcims and obtain a duly stamped 
agreement fiom the people to this effect, the price of the stamp being defrayed by the Forest 
Depailmont. I also dnectcd that the land should be made over at once to the forest officer, v\ ho 
will take immediate steps for its conscivahon, so that the people may understand that we are 
in earnest in lesnming possession of tlicii lands. 

The settlement office] , aftei u-mg Ins best endeavours to obtain the lnnd, reputed that the 
Trie Fclllcmout officir's No 33. piopiiolois failed to SCC the prospective benefits of, the 1)10- 
.litcd 25th .Tniiuin 1873 posed State foiests, and he explained at length the difficulty 

theie was in obtaining lands on the pioposrd terms. Ho suggested, aftei a peisonal consultation 
vuth the foie-t ofiicci and myself, that, owing to the refusal of the people to sign any document 
making over then pm-ileges of cutting and telling the wood as they might deem best, it 
would be necessary to prepaic a forest oidtnance. 

Accoidmgly I submitted a draft foiest ordinance, which made provision foi assuming lands 
Tins ofliL' No 312. du«l 27tli on the tcims above mentioned for conseivation and ,ilso°foi the 
Jnnuaty 1673 prevention of the indiscriminate destruction of exiting tiees 

and jungle in parts of Mhairwana whole foiests still lemaincd. 

Atter considemblc delay (neaily two years) the first portion or this ordinance pioviding 
only toi the lesumption of waste lands as foiest reserves, was arranged foi livits publication 
as Ajmeie 1 eg illation No. 1 of IS 74 (Forests) on the 28id Dccembci 1874 ; the second portion 
n* piraeraph 18 or this ofiice No of tlio draft ordinance was not apinovcd of, and, consequently, 
31., daud 2 <th January 1873 all existing jnugles in v illage lands which it is not proposed to 

take over ns State lcseives, will, owing to the increased value of foiest produce, soon become a 

Paragraph 20 of idem. thing of the past, and, had I not ordered the foiest officer at 

. . . hist to take over the four tracts m Mhainvann now in our 

possession in anticipation of sanction which was not accorded till two years aftei wards, we 
would not on the publication of the legulation lime found any existing scrub jungle oi iorest 
to piotect, as they would eie this have met with total destruction .it the hands of tlic cliaicoal ' 
burners. These tiacts cornpiiso an aiea oi about 00 squall miles and have remained in pu«scs- ■ 
fioh of the Assistant Conservatoi of Foiests from that date, and bv strict mensuies of con- 
servaucy they have in the last 2* years considerably improved. Camels which wcie let louse 
jrom Marwar and Meywar m the Mhnirwaira jungles were prevented fiom committing 
iurtlicr dcpiedation. Certain paits of these tracts \veie demarcated, and in places most 
exposed to the inroads of cattle, stone-walls forming permanent fencing wcie constiucted. 

Proposals foi wood andchnicoal supply to the Ajnieic city and Nu'secinLad cantonment, 
were made, hut, pending sanction of the forest regulation, but little could bu done of n positive 
or piogiessivo natuic, tlio expci iments tried ohiolly consisted of sowing seed broad-cast and in 
sheltered places, while sowing in pits filled with good earth was also tried. Of the success 
attending thesB and otlici experiments the Assistant Conservator will hini-olf report. 

In August 1 873, it wns pioposod to take over as a forest a plot of 1,000 acics, foi nun a 
planta^on of piotcction fiom the laging hot winds aiomid the cantonment of Nusseerabad : • 
about 100 acics was handed over, but it proved unprofitable and has since had to be abandoned. 
At the same lime, about 100 acies in G diffeicnt estates u D der the Court of "Winds were 'own : 
and about 25 miles, of roadside avenues wore planted, the funds being provided by the diffluent 
estates or luuds having chaige of the loads, supervision only being mode over to Hr. Iloir. 

All Nazul gaidens and adjoining lands had been made over to tlio foiest officer fiom the - 
lirst, and nuisenes established in them to enable him to experiment m the kind of trees suit- 
able foi this pait of the country, the local funds paying all ordinary charges for keening up 
e gardens and continuing to receive the income fiom all pieviously evishng souiees j but 
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leaving the forest ofiicei at liberty to start nuiscries in and to cultivate such portions as had 
not been previously productive. 

The forest regulation having been passed towaids the close of December 1874, the opci.i- 
tions of the Foiest'Depnrtment gained a legal basis to tost upon in the beginning of 1875; 
up to that time the whole operations of the department may be consideicd as entuelj' experi- 
mental. 

On the passing of the regulation, the four large tiacls m Mhairwarra which had been 
aesumedin anticipation of sanction were taken up under section 8 of tlie foies t regulation. Three 
other laige tiacls situated in the Ajmerc district weie also proposed as State reserves, and 
probably two or three moic tracts m Mhainvana and one or two more in Aj mete may ulti- 
mately he acquired. 

A set of forest bye-laws were proposed by Mr Moir, under section 9 of the regulation. 

They were adopted partially from the lules for forests m 
Havana and other places, and they w'ero sanctioned by tlie 
Chief Commissioner and published in tlie Hajjmfana Gazef/e 
of 19lb .Tune 1875 for geneial information. These mles 
piovide for the usual foiest restrictions and will bo noticed m detail by Mr ilToir. 

Tlie Chief Commissionoi, in addition to the fom Mhaiiwaira tiacts, appioved of the Liking- 

up of the Sicenagarand Beer tiacts, and the N% 3Paluu tiaet 
in Ajmero, and decimations taking up these tiacts rveie pub- 
lished in the local Gazette, but the tnkmg-up of the Mliowa 
Beer and Madar IIill ttnet, and the Tuiogarh tract, also near 
Ajmeic city, was defeircd until the boundaries had been more accurately defined. In the same 

lettci, tlie Chief Commissionoi sanctioned the lelcntiou of 
the nursciies and plantations as pci margin. The Nussecra- 
had plant, ation was oideied to be returned to the cantomncnfc 
committee of Nusseeinbnd ns being nnpiofitablc; also seveial 
Nnznl gardens, plantations or nurseiics (wlncli expei lence proved were not useful) were 
oidcrcd to be returned 'to the (local fund oi) distucb committee. 

Thus, I have bifefly bi ought up a history of tlie establishment of forest re c crvcs in Ajmerc 
to the tinio when the land had been ncquiicd by the civil department, ancl made over to the 
finest officer. We have been paiticulaily fortunate ill having ibe sei vices of an officer like 
Mr. Moir, who bas worked with much zeal and energy, and on no single occasion do T lcmem- 
ber to have lieaid of any nine dressed grievance or substantial complaint of hai dsliip to tlie 
people No oue likes bis land being taken out of lus chaige, and the bonmhuics m tlie four 
tracts, which we have now hold for nearly tlnec yeais, have had to he altered moic than once, 
to piovent any real ic.voti of complaint, but I believe the combined endeavouis of civil and 
foiest officers, in acquiring these finest reseives, have been most beneficial, and may well be 
continued in n country like this, wliero tiuo forests cannot be considered to exist, and where 
uny elaborate system of forcsliy would be out of place 

Having brought the history of these reserves, up to tins point, the Assistant Conservator 
of Forests will now' ticat of the same fiom a finest point or view. Mnjoi Itopton, the Deputy 
Commissioner, having generally explained the land tenures of this pail of the countiy, and the 
ciieumbtaiiccs under which the waste lands weie made over to tlio village communities, the sub- 
ject may be consideicd lo have been fully lepoitcd upon. 

Mr. Moir followed willi 3iis paper on the same subject — 
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■ Foiest liesci ves in Ajmerc. 

The following paper entitled tlie Forest Deserves of Ajmerc has been written in connection 
with a subject upon wlii'-li an intemstmg diecubsion took place at the last foiest conference, 
viz., the method ot planting and foiest tieatment in arid and desolate legions. 

I shall fust ondeavour to give a biief descuption of file physical features, of Bajputana, its 
climate, its forests, and moic specially tbo=e of Ajmeic and Mbaiiwarra; secondly, I ■dinll 
pketcli, as slioitly as possible, the operations of tlie Foiest Department, thudly, I shall \enluie 
to give a few conclusions aimed at, moulting fiom the experience gained m these opeintions, 
and shall conclude by laying befoie yon for consideration a lino of pioposed fuluic procedure. 

■ The terulory of Bajputana comprises an aica of about 31 4,000 sqnaic miles, in the centre 
of which me situated the two small distucls of Ajmerc ancl Milan warm, w’hich contain an area 
of 2,083 squaie miles, or about -J ff ud pai t of tlie whole aiea. Out of this area about 791 square 
miles boloug to islimrar, jnglur and bhum villages, so that thore is only an aica of 1,892 
equate miles of khnlsa lands loft. . 

The greater part of Bajputana consists of undulating plains, the only hills worth men- 
tioning being the Avavalli iauge, the highest peak of w’bieh. Mount Aboo, leaobos an elevation 
of 5,658 feet. Spins of this range intersect the conntiy in various directions, and more 
especially the British States of Ajmcie and Ml), air wan a, by which means their elevation is laised 
considerably above tlie general level, so that they occupy what may be called the wateished of 
Baj'putana, the streams on one side flowing towaids the Gulf of Cutch, and on the other 
towaids tlie Bay ol Bengal. The dishict of A] mere is generally flat with a good manj' ranges 
of hills towards” the north, none of whirVliowcvcr exceed 3,000 feet in elevation. The. district 
of MhaiTwana iis much more billy, and m both districts neaily all the arable land situated in 
the plains and intermediate valleys is highly cultivated. A considerable portion, of - the aiable 
land is irrigated by means of wells and tanks, thoio being in all 607 tanks in the two district;. 
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TJ 1C m» tanks arc generally consti noted at tlio points where the sticams emerge fioin the lulls, 
but tlipie aie a fow a hose catchment basin is situated nltogctlici ju the plains. 

The geological formation of these districts is of a piimaiy cliai actor, the lull langcs being 
o-eneiallr composed of mica schists, quaitz lock, hard sandfatoucs, and a kind of granite in 
some paits of tlio Milan naira district. 

The gmatci part of Rajputana is situated within what may be called the and rone, and 
the lemnimlei is situated within the dry rone, having a rainfall of from 15 to 30 inches. The 
distuets of Ajmoro and Jllianw.ina aie situated on the edge of the arid zone, the average rain- 
fall dunng the last 20 years being only about 20 inches, and the actual rainfall duung the 
last fom jears has been as follows:— 

Iticbes. 

1872 . . .27 

1878 ... . . 2.j 

187*1* ... ... 10 

1873 .. . . . 22 up to 20th September. 

A considerable portion of this rain did not fall during what may he called the monsoon, but came 
down in small showers tlnoughmit the jcni. The average number of days during these fom ■ 
years on winch rain has actually fallen dining tlio rainy season has Icon 33. the lcmaimlcr 
having been rainless dajs, generally mill a scorching sun. These breaks have sometimes 
lasted for 2 or 3 weeks, and have added considetnbly to the difficulties attcuding planting and 
sowing opeiations. The reeds geiminatc, bat the plants, ci on nmlor the most favourable circum- 
stances, aie scorched before they liavc a chance of establishing themselves. 

Notwithstanding this dry climate, some extensive woodlands exist throughout the tern- 
torics of Rajputana, it being the custom in most of the Native States to conscivc certain tracts 
of jungle and glass, generally called ' hirs, J to furnish cover for game, and in ordci to give a 
supplv of gras®, fiicwood and small timber, also in other cases ccitam tiacts have been lescived 
for religious puiposcs. 

I have had an oppoitunity of examining several of the foiest. tracts situated m the imme- 
diate neighbourhood of British tciriiory, notably. those of Kishengnrh, Bcdimre, linjmahal, 
and of course found no regular rystom of nothing; but Dr. Brandis in bis tour thiougli ' 
Rajputana in 18(i3-70 made a more extensive examination, and stales that tlio dhao jungles' 
(Anogctisus lah folia and jiendrtfu ) of the Raojce of Iltimirghut on flic Bunas river me woiked 
on a regular system of coppice, all the graduated ages being complete. 

But to retmn to Ajmerc anrl Mlmirvvnn.i it must lie confessed that- less attention lias been 
paid m these districts to forest conservancy until quite recently than in most of the surround- 
ing States. As f.u as ancient records can be relied upon, both districts are Fnid to have been 
covered with an almost impenetrable jungle at the time of the invasion of the ilnhrattns in 
1745, and the rainfall is Mipposed to have been much moic abundant and lcgular than it 
is now. 

Some or the causes which have led to the destruction of these jungles have been explained 
m the papers sent bj the Commissions and Deputy Commissioner of Ajmcre, but 1 may add 
another cncumstauec upon which sulhcicnt stiess has not been laid At the settlement made 
in 1850 by Colonel Dixon all the waste lands were made over to the zemindars of the difiuient 
milages to do with as they pleased This proceeding, altogether contrary to the ancient niles 
and regulations of the Native Stales of Rajputana, lias been attended with the most fatal 
letulfs fiom a foiest poml of view, but wm> no doubt decided upon at the time with the best 
anil most liberal motives, these districts, especially Hint of Mhaunana, being in nn unsettled 
state. 

The indigenous jungle vegetation of Ajmerc and Mhairn arm consists of a variety of 
teiubby thorny trees which may be classed according to their picference to the bills oi the 
plains. 

The bill ranges seem furtneily to have been covered with the following trees : — 

JD/iao or fi/tolra (Anogeissus lalifolia aud pondula) , salcr (Bo&u cilia tlnirifem) and a 
few chimps of bamboos (Bnmbusa striei.i). 

The following tices seem to prefei the plains and lower slopes of the hills : — 

Rliair (Acacia Catechu), loomjila (Acneia inpebtris), orvtj (Acacia leucopblma) , lari 
(Cappaiis apliylla), lajcia or jhantl (Piosojus spicigcrn), bir (Zizyphns. vnlgans 
and ryloyyi.i), ludihim (Nauelca p.mvifolia), dal (Buteafiondosa), bur (Ficus indica), 
yipnl (Ficus leligiosn), am (Meba mdiea), babul (Acacia nTnbiea),jlal orpin (Silvu- 
doia persic. 1 ), khajxir (Phoenix sylvestris) . 

These two last ore generally found on innishy rch land, and, in addition to the above list 
of indigenous tiees, the following tiecs may ho said to be acclimatised, but all of them require 
considerable attention till f.uiljv established • — 

Manga (Mangifcia indira), javiaxi (Eugenia j'nmbolana), mohica (Bassii latifolki), tamaunil 
(Tamarindus indica) , shceslmm (Dalbcigia siesoo), siris (Albizzia otlor.Uissima), faiah 
' (Tamarix arliculata), chan (Pongamia glabra). 

None of the above indigenous tices cvei attain any gieat dimensions in the dry climate of ‘ 
Ajmeie, and I way beie lcmark that in those districts the indirect benefits to bo derived fiom 
forest conservancy will alw’ajs be gieatci than the direct benefit 15 , unless the demand for forest, 
pi ounce increases greatly. This state of affairs lesults principally from the fact that fine slab 
stones of almost any length for building puiposcs are found all over these districts, and .tinibei 
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used for engineering purposes has never been obtainable in the immediate neighbourhood, ah 

n X r ^-^ 1 “V^T *6®* fiom Agin* Neemtich much easier than formerly, 
owing to the opening of the lme of railway and tlie impioved state of the loads. With 
rcspect to the question of firewood and ehaico.il, none lias vet been supplied by the Forest 
Department owing to the exhausted state of Uio tracts in possum, and, judging bom the fact 
that the puces have remained much about the same since indwciimmatc felling has been put a 
stop to, it seems that the supply fiom other sciuicc*. is suiting itself to the demand. The 
villages and poorer inhabitant* of towns use ns fuel dry ilior hush (Enplioibia columnans) and 
oopltif winch they would piobably prefer to u«*o, even though other fuel was abundant. 

I shall now pas* to the second pail of this papei, the Commissioner having given an account 
of the causes which led to the estiihlishmcnt of the Iforcst Department mAjmoie. I may, however, 
,, , ,i]i of Dr. Eiundis’ examination of the foiests of Itajputana tended to 

establish 'the fact that tlie stale of forest conseivancy in Ajmerc and Mhnirwarra was much 
mole unsatisfactory than m most of the snnonn lmg States. 

The first difficulty which had to he contended with a ns how to get legal possession of the 
communal lands of tluj^c districts and, alter various proposals ljad keen made, it wns at last 
decided tliat tlie ouly po^lble wav o£ obtaining possession of Lbe waste lands wns though a 
special forest lcgulafion of the CiovcrnracnL of India, which was accoidnurly submitted early 
in IMS, but not simciioned till the 23id December 1374 In the meantime nominal possession 
was assumed of four large tenets m the Mbaiiwnrra disliict, which me the last remnants of the 
t once extensive jungles r IhoM? tinets wore token up by order of the Chief Commissioner on 
tho principle that, before attempting to execute the reboimnem of the other denuded lulls 
and staitmg new plantations in the plains, the fust thing to do wns to pi event the dealing and 
improve (lie condition of the already existing woodlands. These four tiacts at the time they 
were taken up, now three ye.ua ago, were gencially pietty well covered with a nuteunl growth 
of the indigenous teecs nliendy ennmciatcd, but no conservancy measures having been iu foicc, 
tbe nut uiul grow tli wns of com sc in a fair way of lapidly disappearing. The icsult of three years’ 
conseivancy however lias been such that the natural growth is now so thick that pathways 
have to he cut in oidor to facilitate inspection. A number of patches oF land belonging to 
the Nazul tend weic also made over in the Ajmcic district, which lia\c been of the greatest 
value for expeiimcnlal purposes and will geueinlly he included in the pioposcd tiacts m that 
(list net. A tiact of land situated in the liciglibmuhood of Nnssocmbad was also nindc ovei 
l»y the cantonment committee, and Severn! large plots weie obtained in the Tliaknrs’ Estates 
under tlie Com l of Wards. 

The 1 1 nets already in possession are coloured in gi ecu on the accompanying sketch map, and 
the proposed tracts which consist only of denuded lull langcs aie eolomed in red. The niea of 
the tenet* already taken up under the Forest .Regulation is about 88 square miles, to which it 
m intended to add scvoinl other tracts containing an area of about. 28 equate miles. This will 
give ft total of 11G square miles or about 4< pci eent. of the two disteicte. 

Decides the above, time are three tracts having nn area of nboul 3,B00 acres situated in 
the estates mulct the Court of "Wards, but possession of these tracts is only tcmpoiaiy. The 
expenditure on these plots is of com sc met fioin the funds of the Couil of "Waids. 

The conditions of the Ajmere Forest Regulation picscube that the present piopriclors 
of tlic'C lands shall retain the light to cut as much glass as they choose, shall continue to use 
roads and paths acioss these tracts of a defined and permanent chmacter, aud shall also be 
entitled to obtain wood for ngiicullunil aud domestic pm poses, all which rights are of course 
subject to the control of the toiest officer. 

The present piopuclois me also to lcceivc a share of thd net revenue, but, considering the 
mined and exhausted stale of most of these tracts situated in the immediate vicimLy of tbe 
laige towns, and the position of ofhcis with respect to a market, I have vciy little hope of 
there being any revenue to divide foi many yeais. 

Section 9 of the Regulation empowers the Chief Commissioner to mplco bye-laws for the 
management and pioteelion of tlieFc reserves, and a sot of iules lias accordingly been framed 
and has received the sanction of the local Government. 

Rule I] contains all (lie usunl forest prohibitions, a bicacli of any of which is punishable 
with a fine amounting to R«. 50 for the fiist offence, and Rs, 100 for tho second. 

Rules 3 II, IV and V eusuio the co-opcialion and assistance of the zemindars residing not 
more than- tin eo miles fiom the forest tiacts to lcndei assistance in extinguishing forest fires 
and in tho case of noiijcempliancc are also subject to the sumo penalty as for a breach of 
Rule II. I may here mention that the custom of burning glass for glazing is unknown in 
Itajputana, the lainfnll being too unceitnin, so that fires only occur through accident. 
Rules VI, VII nnd VJII piovide for the arrest without wan ant of any one foupd committing 
• any of the acts piolubitcd in Itulo JI, also foi the confiscation of wood-cutting instiuments. 

• Tbe unreining lule* contain certain restrictions respecting tho cultivation of patches of 
land unavoidably included within tbe forest boundancs, also the pounding of cattle, the disposul 
of lines, &c’ ' 

I now come to the experimental rehmcmciii operations which have been undoitnken in 
Ajmeic. Tt may be as well to state that tiicre nvo two classes of hind to he opoialed upon, tho 
first being sleep ’hillsides having a gradient of from 80 to *10 degrees and sometimes more, 
and the second undulating oi ucnily level laud situated in tho plains, sometimes of' good quality, 
but frequently of n stony rocky nature. This kind of land lias often got beds of ,f kunkur” 
nt from 3 to 2 feci below lbe surface, also with patches of marshy rek land on winch almost 
.nothing will grew except farai (tamarisk). * 

ar 



( io ) 


With respect to the first kind of land the lolloping' methods have been tiled in addition 
to the strictest conservancy arrangements — 

]*/ Sonin" broad cast without any shelter except that afforded by grass. 

Sowing below Hot 01 cuphoibia bush, and in other sheltered places 

J,, / — Sowing in eaiefnlly dug pits filled with good earth. 

Att, — Sowing in scooped-out hollmv places. 

:>fi —Planting with stioug limscry plants 

1 , 77 , Planting naked hillsides w itli ihor bush in order to form shelter. 

On the plains, m the few cases in which land „of a suitable natuic has been procurable, 
the following methods have been tiied m addition to the abovcmcnlioned : — 

Hi, —Sowing aflei deep ploughing with iron plough with ginm ciops to form shellci. 

S7// —Planting and sowing on a system ot embankments constructed ucioss the line of 
diamngc so that none of tlic natmal lamfnll can escape. 

It is perhaps uimcccs'uiy to remark that the last two methods are only applicable to ncnrii 
level land situated in tlic plains. 

The general conclusions aimed at resulting from these experiments arc as follows. — 

1*/ — That on nio-l oi the Ajmeie lulls the stumps and roots of the foimcr tiecs and bushes 
still remain and tlie natm il growth mil therefore gradual!} spring up, if propel ly 
protected 

2 ml — Sccd-sownng on banen hillsides is not of much use. Tho seeds gciminale, but tin- 
plants die off, either duiiug the breaks in the rains or as toon as they ore over 
principal!} from want of moisture. 

lire! — The sowing of seeds, especially neem, under the shelter of ihor bushes, though not 
attended with so much c access ns anticipated, should, I think, be persevered in, 
owing to the fact that 1 or 2 per cent of the Luge tlior bushes, found in most 
parts of the district, have gcnciallv got a neem tree growing out of the centre, 
tlic^c seeds having probably been carried under the shelter of theso bushes by 
squirrels oi birds. 

4/1.— Sowing in pit* filled with good earth, llinugli not altogether a failure, docs not 
warrant its being extensively cairied on, except, in favourable plans where there 
is plenty of shelter and some moisture in the toil nearly all flic jcir round. 

•iU — The system of sowing in scooped-out hollow' places has only been tned for the fir»,t 
time dining the present year on a patch of exceptionally good hill land , hut 
judging from the appearance of the plants, many of winch hod died when 
examined on the 1st September, 1 have very little hopes or this plan succeeding. 

fi/1. — Tiecs planted out m the Ajmorc distnct, even under the most favourable circum- 
stances and after careful treatment in tho nuiscry, must be watered from two to 
four years according to tlicreil andshcllci. Tin- watering must be done by hand, 
as the sinking of wells from 50 to 80 feet deep or the construction of costly 
tanks arc much ton expensive wotks foi forest operations on a large sc do. 

1th . — The method of planting naked hillside? with thor hiiali has been tried on a small 
scale and has met with some £ 11000 - 5 . hut the method is a slow one, and the 
cuttings will take lour or five years to cover the Foil. 

S 7 /, — The method of deep ploughing and FOW’ing with giain is only applicable to the 
plains, ard the system lias met with some success, considering the cvpncioii*ncs«of 
the rainfall, hut tho success has not been sneb as was anticipated, the few- plant- 
that succeeded in establishing themselves having generally been killed or greatlv 
damaged hv the annual frosts in the month of January. 

IV/,. — The last method, ilk , a system of embankments, as far as it is applicable to the kind 
of land in po*-ession, 1ms only been resnrted to, where possible, as a last resource 
on account of the expense ol constincting embankment? of sufficient strength 
to resist a Endden lush of water. Several of there bunds have been constructed 
at the JTusseerabad plantation situated on a plain, and a fine crop of babul 
plants has been the result on the embankments and immediately behind. The 
catchment in this case being extensive, longli weirs had to be constructed to 
allow an overflow'. The success of this experiment is fmlliei snppoiteil by the 
fact that on all the embankments of the numerous tanks tbiougbout Rajputnna 
fine clumps of babul trees are to be found growing. In some cases the seeds 
have been sown by the villagers and 111 olheis the trees have sprung up natui- 
ally, piobnbly through the agency of goats. Tins system is not, Jiowevoi, 
geneially applicable to the hilly lauds of the Ajmeie distnct, but might perhaps 
be more suitable for tlic extenriv e lar lands in the Punjab, winch, I under- 
stand, arc neaily level. 

Respecting the cost of these different opeiations, I may here make a few remarks, so that 
tome tnnelu?iou may bo arrived at as to whether the results to be expected warrant the 
expenditure — 

(1 ) — ^ rib reference to tho first method, u:, that of simple conservancy, the actual cost at 
present is about 35 rupee? pur square mile per annum for establishment, buf this 
can of course be greatly reduced m propoilion as the villagers become accustomed 
to tlic foiest restrictions. 
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(-)• — The cost of sowing seeds liroad-oast on barren hillsides allowing 10 seers of seed per 
ncic, will be about -As. 12 pci acre, but, as I have explained above, this opera- 
tion is generally a failure, ' 

(3) . — The tliiid method, viz. } sowing in thor bushes is more expensive as the seeds have to 

bcc.uefully sown m selected plnees, but on an am age the cost, including 
seed, has been about 31c, 3-8-0 pci acre. 

(4) . — The, cost of sowing in pits is an expensive one and of coinso depends on tbe number 

and dimensions of tile pits per acie. Some experimental plots wcic sown in 
Ibis manner, having about 500 pits per aero. The cost of digging and sowing 
Las, however, amounted to neatly Rs, 70 pei acio, which is rather too high to he 
earned out on nu extensive Ecnle 

(5) .— -The method of scoopcd-out hollow places, owing to the roekynatuic of the giound, 

costs about the same ns the pit system, aud in vciy steep and rocky ground 
is altogether impracticable. 

(0). — The cost of forming plantations in the Ajmerc district and wateimg the trees by 
manual labour of course depends on the number of trees planted per acre and 
(be distance water has to be cauied. Each tree planted costs on an nveiage for 
digging pit, planting and maintenance for four j'eais about Re. 1-8-0 per tiec. 
If the moderate number of 100 trees per acie aic therefore plnnfced, the cost will 
he Rs. 150 per aero, and even after this expenditure a number of the lices are 
often killed by the fiost and have to be renewed. 

(7) . — The cost of planting naked hillsides with thor hushes amounts to about Rs. 30 per 

acie. The cuttings arc generally proem able witlriu a qunitcr of a mile fiom 
the hill to be planted, but other expenditure will lmve to be inclined for filling 
up blanks fiorn time to time, also fot sowing nucm seeds when the suifuco of the 
hillside is well coveicd. 

(8) . — The method of deep ploughing and sowing costs about Rs. 5 per acre, hut the lcsult, 

as I have explained above, in often a failure, and the system cannot he applied 
to rocky giound or steep hillsides. 

(9) . — The cost of the last system depends on the height of the embankments, aud the dis- 

tance they me coiisLi noted apart On vciy flat giound this method 1ms cost 
Rs. Ifi per ncio for constructing the "bunds," 3 feet high and 100 feet apart 
On steep giound the cost of stronger bunds with lough wens lias amounted to 
about Rs. GO per acre. 

The cost of tracing fire-lines in Ajmeie and Mliairwnria is less tlian in some other pails of 
Tndia, owing to the fact that there is vciy little glass in any of the tracts Several lines have 
been constructed foi tlic piotcclion of some of the traots in Jlliairwnn a aud have cost about, 
Its. 20 pci mile for a breadth of from 30 to 40 feel. Considering, lmwcvci, tlic natuie of the 
jungle to be protected tlic unfiequcncy of conflagrations, and the fact that tbe grass belongs 
to the oiiginal proprietors of tlic lands, I liavo considerable doubts as io tbe advisability of 
'pending laige amounts foi this purpose undci these ciiciunslauccb. 

With lespcet to the fencing of these tracts a few icmai Its aro necessary. Stone-walls 
3J| feet high cost fiom Rs. fl to S per 100 feet, earthen embankments and ditch cost about 
Rs. 4 per 100 feet, and cactus hedges planted in double lines, 2 feet npnit, about Rs.' 3 
per 100 feet. This last kind of fence docs not of course become cffcctho for thiec or four yeais, 
mid the advisability of extensive fencing operations, with even the cheapest kind of feuec, is 
a question which also lcquiios consideration. 

J shall now conclude with the following observations and tiusfc that you will aid me with 
an opinion as to their soundness. 

The idea of forming plantations on a large scale in the Ajmcre district must he abandoned, 
owing to the impracticability of watering trees by manual Inborn, and the difficulty of obtain- 
ing land of a suitable nature situated in the plaius. The rcboiscment of the Ajmerc hills must 
principally lie effected by strict connivancy mcasiuos, and sowing and planting operations' can 
only bo undertaken on a veiy small scale and in vci y favourable' spots. The best trees to plant , 
in such places will lie trees which aic valuable on account of their fruit, such as mnugo, jamun, 
tamarind aiul moliwa. 

Tbo demarcation of tho tracts already taken up lias been neaily completed, and rough 
maps, skewing the boundaries and patches of cultivation, lmve boon prepmed The demarcation 
of tho proposed traots has now to ho taken in hand; also maps nnd estimates for .futuie ex- 
penditure have to be submitted. After these operations have been completed, it is understood 
that tbe charge of the fou-st tracts is to he made over to the district officer, assisted by one sub- 
assistant conservator. 

The forests in Ajmcre and Mhaiiwnna being principally required foi their climatic ofFuet, 
the rehohcmcnl of tho lull ranges is of primary impoitance, it being generally allowed that 
the influence of forests situated in the plains is not of so much consequence with 'respect to 
their effect on climate. In order that the climatio effect of reforesting tho Ajmerc and Mliair— 
waua hills tnay become appreciable, re&oisevicnt operations must not be confined to a. few 
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selects tracts, hut must lie extended ^dually over all the lulls of these distnets and if pos- 
sible I would not confmo opciations altogether to Bntnsh temtory, but extend them to some 
of the hill inngcs in the neighboring States, as the general welfnie of the countiy ought to 
be taken into considciation 

In oulci that this may he effected it will only bo necossaiy to retain possession of these 
t, a cts until the faces, get beyond the leach of goats, when they might again be given hack to 
thou foimer owncis, subject to the condition that if n certain amount of caie was not bestowed 
on them, possession would again be assumed and conservancy moasmes enfoiced ‘ Other tiacts 
would then be taken up in rotation and put under forest management, till the smub jungle was 
sufficiently high to be given up. . . . 

It this plan is adopted, it is however necessary to remark that the idea ot leahsing a 
revenue must he abandoned to a gieat extent, nnd under the circumstances it will be advisable 
to confine cxpendituie to the cost of an efficient conservnnoy establishment, and the construct- 
in' 1, of a few inexpensive fences in places most subject to the imoads of cattle 
^ By this auangement the unavoidable hnidship of taking up land m some villages, and 
not in otheis, will be mitigated to .1 gieat extent, and the piopiielors of the tiacts taken np 
would have an luteiest in aiding the liWst Dcpaitment m eoiisoivancy mcasuies, as by doing 
so then lands would be soonei lestoied to them for glazing purposes. 


Mr. Brandis said that the papers we had just heard were especially in- 
teresting, as this was an instance of not merely providing forest produce, but 
also of securing to the country important advantages of an iudu’cct nature by 
means of forest conservancy. The famine of 1SG7, 1S6S and 1SG9 left the 
districts of Ajmere and Mliairwarra in a most miserable condition. The splen- 
did tanks — some of which had been constructed ages ago, while others had been 
enlarged or built by the great benefactor of those districts, Colonel Dixon — 
had proved perfectly useless during that terrible drought. The lulls, upon the 
drainage fiom which fhey depended, were mostly hare, for every stick had been 
cut; and cutting, burning and excessive grazing had completely denuded them. 
In these districts the rains are most irregular. Torrents, succeeded by droughts, 
wash down the loose soil from tbe bill slopes, no longer protected by. tbe roots 
of grass and shrubs ; tbe streams are silted up below, tanks fill rapidly, bunds 
overflow and the water is lost to tlio people. When be. visited the district in 
I8G9, be found that in tlio estate of the Thakur of Bednore, one of the great 
nobles of Hey war, which adjoins Mliairwarra, the hills were covered with a fair 
giwtli of shrubs. The Thakur knew perfectly well that if the charcoal- 
burners of Kusserabad cut the scrub on the hillsides, the supply of water in 
bis tanks would be uncertain and irregular, and consequently he did not permit 
them to enter his estate. Lately, however, he (Mr. Brandis) had learnt wuth 
great regret that the temptation had been too strong, and that the Thakur had 
sold the wood over a large extent of lus estate. There is no part of India 
where forest conservancy is more necessary than in Ajmere and Mliairwarra. We 
must not imagine that by any measures of ours we shall be able to change the 
climate and to increase the rainfall or to distribute it more uniformly over the 
year. Even if wo succeed in demarcating as much as four per cent, of the 
district as reserves and if these reserves become completely stocked, no material 
influence will be exercised on tbe climate of the countiy. The great climatic 
zones of India — tho moist, the dry and the arid — are features enliiely 
beyond the control of man, and these w e cannot hope to modify. The benefits 
can only he local, affecting the immediate, neighbourhood of tbe reserves.- 
Wliat w’e can hope to do is to prevent the loose soil of these dry and stony 
bills from being washed down the slopes, and to compel the rainwater to run 
off .gradually, and not in torrents. Mr. Brandis concluded by remarking that 
from this point of view these papers were a most important contribution to the ■ 
history of forest administration in India ; and, on behalf of the meeting, lie 
thanked Mr. Saunders and Major Bopton for their communications. 

Mr. TTallinger remarked that he had found sowing seed broad-east on dry 
stony hillsides to ho most useful ; and now more than 2 lakhs of young plants 
were in existence, including teak, nim, kliair, &c. 

Captain Van Sow even remarked that, in Mysore they considered closing 
the forest and strict protection as much more important than broadcasting, 
which had been, looked upon merely as an auxiliary. Mr. TTalhnger said that 
lie took no such fixed quantity as 10 seers to the acre, but that be sowed the 
seed by bushels ; and Mr. Shnttlevcorth explained that foresters in the Bombay 
presidency always go about with haversacks, and collect seed from the villages : 
in the course of a season, one forester could collect a large amount of seed. 
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District Arboriculture in Northern India. 

_ The Proceedings commenced with Mr. Coldstream's paper on the above Friday, 8th 
subject as follows : — October. 

Ever since Lord Dnlhnnsic recorded, iu the famous minute reviewing ins administration, 
that the " Punjab was entirely destitute of forest trees," the subject of district arboricul- 
ture has leceived the earnest attention of the Government of the Province 

The cir cnhir of the Bonidof Adininisiiation No. 15, dated l^LMnirb 1853, which promulgat- 
ed c<*itain ptoposals of the Board made with a view to extend avbm iculture in the country 
may he railed the charter of arboriculture for the Punjab. Under thutcucular fnvoai able terms 
of revenue settlement were sanctioned on condition ot graves of 1ree.s being planted, and orders 
issued for planting all new watercuts and the neighbourhood of Government buildings: 
while ) oung plantations or copse were declined to he exempt from levcnuc assessments 

Owing to the opening of the railway the question of‘ the supply of fuel became about 
1SG3 a very pressing one: and attention was anew called to planting both through the 
Forest Department (which was organised in the Punjab in J.8GJ), aud through district 
authorities. 

In a letter No. 013, datod Jill December 1SG7, addressed to the Sccretarj' to Government, 
r. ArtliUi Roberts, then Financial Commissioner, remarked that lie had for six or seven years 
observed with regret fhallittle attention had been given by Commissioners and Deputy Com- 
missioners to aiboriculture : — 

"Itislrue," lie said, “lliat n separate department fur forest cnn'erwmuj’bas lieon mfinnisod, and Government 
rnhliB lind plantations lmvc hern funned, but tlio vigorous eflurta avhvib were m ulu immediately affcoi annoantion to 
indneu tlio people to join in the groat and impnrtnnl work of planting tiers nil ovcrllio cuuntty luve, uxtept in 
vohliuy luitnnw, lone; co’-od to be hmmI ; ncilhui is the saino attention paid ns lornicrly to planting at auddn > 

slMinns. Liltlr, ns tar as tlio Financial Commissioner can m r, is bring dnne to ext«ud operations. Some few 
Deputy Connue sioncis da not neglect jl, but tlio gowralitj require to be reminded of its importance ” 

In the following year 18Gb the views of the Financial Commissioner took shape in the form 
of a circular order l Financial circular No. G of 18G8, dated 171 h Jnuuary) in which the orders 
of flic Board of Admini-tialion above mentioued were lecapituluted, nnd the attention of 
district officers directed to arboriculture "ns n question of impenal importance." 

In 18GS it was directed that district in boneulture should he uouilucted under Hie advice 
of tire FoiCst Department. 

In 1872 the subject was again seriously taken up by the Government of the Punjab 
and a moat interesting and olaboratc report submitted through tlio Finiinoial Commissioner by 
Mr. Uaduu-Powell, Conservator of Forests It contained practical suggestions which were 
recommended by Government to the attention of district ofliceis It proposed the publication 
iif a manual on the subject, which was subsequently prepared by Jlr. Ilibbuntiop, and a defi- 
nite yearly scheme fur cai iving on planting operations in each district was sketched ni the 
lcport nnd immediately adopted by Government. In circulating Mr. Bndon-Pow oil’s report 
for tlio information and guidance of divisional and district officers, Sir Henry Dnvis directed 
that in futmc the Conservator or Forests should cxeicise a general supervision over district 
arhoiicultnrnl operations. Owing to the heavy pressure of departmental woik, Iiowcvut, it 
was only His Ilonom's wish that distiicl arboriculture should bo attached to the Forest Depart- 
ment for the purpose of general direction of its operations, and to allow district officers to 
refer to the Conservator on matters lcguuliug the planting, choice, renting and treatment of 
lure* nnd muserios 

"The importance of the question of arboriculture, '* writes jllr Secretary Griffin, " i* very great, ami lit 0 
Lieutenant-Governor is of opinion that it will with profit be plncnil so far under the direction of tlio Forest 
Depai Uncut as to secure an uniform prncedare nnd to prevent loss to tboSLato from ignorant nnd unscienti- 
fic methods of conducting planting operations ” 

The result of the attention which has generally been devoted to district arbor iculture 
iu the province is that the sudder stations of the Punjab me mostly very veil planted, and 
the same may he said of a great number o( tclisil stations. Tlio gloat good which lias already 
been effected by the Forest Depaif merit, iu the way of establishing plantations, conserving 
r.tlcliB nnd forests, it would bo out of place for me to comment on and impel tinenfc to criticise. 

I am referring now, and will, throughout tins paper, rcfci to the efforts of district officers which I 
can speak of lrom experience and winch have been, until quite recently, mainly cai lied on without 
the slid or advice of forest officers. While, as I have snid, the issue bus been, in its visible 
results in large stations, n successful' one, it lias been attained under gient difficulties nnd at 
a very large expenditure. 

To point out a few of Llieso difficulties, and, to suggest or ask your aid in suggesting 
remedies, nnd to consider howtho expenditure may be reduced, or ratliei how it may be most 
profitably applied, is tlio object with which I have ventured, m answer to Dr. Brnndis' invita- 
tion, to put together these few leninrlaj aud, as 1 come before you only as a learner m the «cience 
of tree-planting, I must einve your indulgence while yon listen to my few words on a sub- 
ject on which you yomsolvcs arc entitled to spunk with the nulhouty and confidence of pm- 
fessional science and skill.' It. might perhaps bo objected that the proverb, AV mttoi wilt a 
rrepidam, might fairly ho applied lo riiy appenranco among j’ou on ibis occasion, and well r 
would it be for tlw interests of arboriculture tbat it bhould always bc‘ carried on by experts v 
only; but in ibis, as well as iu many oilier directions in which it is necessary for Government ■ ’ 
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to use furtliei dibits foi the benefit of the country, it would be impossible to have pro- 
fessional supervision to the full extent lequued It becomes necessity for civil officers to 
learn as much as possible of the tlieoiv, and especially tbe practice, of manj things, and among 
these is arboriculture. 

Tbe district officei is pnncipally concerned m plantin'? roadside avenue-, and road- 
side groves and my remaiks cbieflj apply to lus efioits m this direction 

Since Mr. Biandis asked me to prepare this papei, I have bad the advantage of consulting 
seveial officers of the Punjab Commission, who have had gieat experience and success in dis- 
trict aihoricnlture, and they have kindly allowed me to make u c e of the notes on the subject 
v,ith winch they have kindly furnished me Among them aie Colonel \V. Davie;, Commissioner 
of .Tullunder, Sir George Knox, Deputy Commissioner of Rohtuck, and Mr. Frank Halsey of 
Miulhopooi, and it is right that 1 should here rccoid my sense of obligation to them and appie- 
eiation of tbeii kindness m supplvmg me with the lcsults of their expenence. 

The Punjab presents such a vaiiety of soil and climate, fiom the burning tieelcss deserts 
of Susa and the Sind Smgm Doab, wbeie the rainfall is less than 10 inches, to the submontane 
tiacts where it. is 40 oi 50 inches, that a civil officer can seldom accumulate such a stock of 
cxpcnence as will bestead him in cvciv locality to which in the couise of Ins service he may 
be sent; and even if he ictain his zeal for tiec-plaiiting all through, Ins uu melons duties do 
not always leave him time to study the subject thoroughly under a nunibei of vaiying condi- 
tions fie may have planted very successfully in Umhalla, but find lnm«clf nonplussed when 
lie tiies the same system at Jhuiig, oi m a frontici district The result is, that, men among 
■ the most cxpeiieneed* officers, considerable difference of opinion will be found even on the mo-t 
clementaiy and essential points Thus, while Colonel Da\ies considers that tliu best time for 
transplanting is the beginning of Febiuaiy, another gentleman of experience thinks that all 
deciduous lices should he planted m Novomhci or December at latest 

Those who know the history of roadside planting in the neighbourhood of our large 
stations must be aware that enormous sums oi money have been wasted in planting and re- 
planting the same avenue A fine lino of young ti ces is laid out, carefully w aterod foi t w o oi three 
seasons, then from some cause or otiioi, peihapi because the soil is unstated for the kind of tree, 
perhaps because too much water oi too little lias been supplied, poihnps fiom cai tdessuess on 
the pail of the subordinate establishment, tbe whole lino dioop« and dips . new ones ate put in, ’ 
which mtlieir turn, perhaps, shaie the same fate, and thecvcleis lepeited tune after time filial last 
if a line of tiees l- eventually reaied, each individual alive is the repi esentative of ten which 
lane died 

This is no exaggeration, and the experience must be familiar to those wdiose attention has 
been dneeted to the subject 

“WVic jou ‘re a stunted tree, or a broken or a small one," writes Mr Knox, * you hare only to niulurc 
to ■vour'-df the history of the •.potuhere that tree stands ' 11 for tlie last 20 yenr* , ind are tln-ie nntMicu spots 
in liunihcds and thousands of places in our district stations and road®, when- Collector after Collector has planted, 
and wolcicil, and idled and lepl.intcJi a’.un and again No one neglects the planting and irntmng, hut the 
firs-t Collector Jews and the truth after him, and the nwnue aliraas being replanted, c dc.t up b_i eittlo or 
white ants, and sc* on Tor one moment ju-.t calculate the expense of a two wlncli has been watered foi In e jejrs 
from a well half a mile avraj and then dwe " 

Of course, one would naturally say that it was foolish to plant m such a situation. But 
it might be necessary or advisable to plant in such a situation ; and even several v ears’ w aiding 
would perhaps under certain circumstances not be giudgcd if the condition of success were 
well necei tamed and the issue certiin to be successful eventually. 

It is quite certain that very huge sums are annually wasted by district offieeis from 
ignorance and mcxpeiionce, and this not in the Punjab only. Fiom conversations I have bad 
with ofliceri. fiom vanous paits of India, I believe that the veiy same tiling oeuuis almost 
evoiywhere 

A iccoid of the exact conditions under which good avenues have been successfully rented 
is much needed One w T ould like very much to know the details of the piece** winch have 
lesultcd m the fine low of kiknr which iuii along the Giand Trunk Road a few miles noith 
ot Guziat, m the Shisham {23. susoo) avenues neai the suddci stations ol Muzailaigarh 
and Bannu, and m the beautiful avenue of various kinds of trees which bordeis the main 
road m the Gnrdaspiir distuct 

That success is veiy fai from the constant lule is not only well known to all who have 
observed the operations earned on from jcai to year m vanous stations, but is shewn by the 
statistics furnished by the districts themselves 

Mi Baden-Powell m lus iopoit of 1S72 notes that the statistics of the Syalkot district 
shew a pietty constant failme of 75 per cent, of the trees planted, and though the accuracy 
- of these statistics is doubted by the Conservatoi, he remaiks other districts shew a failuie of 
2 1 per cent and less. 

If these be Ibo proportions of failures shewn in statistics, tbe compilation of which must 
usually be left to subordinate native officials desnous to make theii own work appear as well 
as possible, it is natural to conclude that the proportion of failures is enojmously laige, a con- 
clusion cntuely m consonance with tbe experience of those who have studied the matter The 
cause; of these failtues are sometimes obvious, hut not alwaj’s so. Information deduced fiom 
the collation of varied experience is w hat is much wanted. I proceed to enumerate a few of 
the points upon which mfoimation is desirable. 

Wkat are (he hi ads oj trees best suited foi groic\ ami avenues 
• Two of the must useful and easily grown trees of the Punjab are sbisbam, sissoo, or t.ili 
{BtxHcraii sissoo) and kikai [Acacia Aiabica), but, though these have uudoubtedlv the pre- 
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eminence ns regaids quality of timber, there me olbor trees moie adapted for shading loads; 
the shade afforded by the kikar pailiculaily is very poor, owing to the thinness of the foliage. 
Ncvcithelc-s llieie me probably no two tires, taking into consideialiou chances of leanng 
.inti size of tiec, which are more adapted than these fm district arboriuuHinnl purposes in tin* 
Punjab. Colonel Davie*., Commissioner of Jullunder, piefers them to all otli&s. Ills lemaiks 
on the subject of selection of trees me as follows : — 

“ The tiers which T.liavo fonml best to ropay the ouflny mem red, in funning loidsitle avenue* mid grovei, 
aic the xi t ton anil tile likar. Until jield first inlc timbei, the latter docs not roqnno mach water, and tlir 
former nftei H line reached n lin^it ot 10 oi 12 feet, oi say after lla* fifth ouMxth jenr, requires little or no 
ntlmlion. Ivihni, Iinwvroi, will not hear irnnspluntinir, and u best lni'-etl fiom seed. 

‘*Tii some distiicls of the Punjnb, those uoidcimg on the Uimnhijn*, the laulbenr answers \ery well, but 
it is quite unMiiteil to the di \ oi (nets, where it soon becomes stunted nnd nhrinkH lip nnd dies 

"The liu { nift and nn n are often grown, but they me both nnsatuhictury trees “ 

“ I have not refened," continue 1 , Colonel Davies, “ to the lihids ( Tamarh ), as it is not a tice 
that it. wo) 111 spending much money on ; m low lying situations and in soils impregnated w’llh 
«.all, it springs up spontaneously , and to such situations it should be confined, ns it is a peculiar- 
ly ugly tree, and its wood is useless except for fuel." 

Notwithstanding the truth of Colonel Davies' remarks, T have seen places in the Punjab 
wlicie iho/aiash would grow, and grow well, while little else would do so, nnd in such localities 
th cfarnsh is certainly not to lie despised The newer part of tho ciul station of Lnhnic called 
Doualdtown w'ould picsenfc a very much moie desolate appeaianee than it docs if all the 
/araxh were denied away. It is certainly ugly and has a useless bniren look about, it; but it 
is very Tcadily giown and lequuos little attention. Alt. Halsey's icmaiks on tins subject, 
pointing, as they do, to quite a diffcient conclusion fioro those amved at by Colonel Dnvics, me 
oho vciy pcitmcnl. Ilf ‘■ays — 

"I think everybody with experience in tho milter will ni’tiiowlcdgi 1 that there is iio liopo of inulsidc trees 
<.\cr b. coming profitilili* to the Shite If ir.e* lime to be cut clown, a rupee or eight mums u nil th.it will bn 
derived per tie* if s«M Handing j if <n( down by Coienimcnt lovnnts they will fetch more, hilt the amounts 
it reived will be more than swallowed up by the wngf- of the rcnniit* In mine parts of Inili.iaronsidtr.ible 
sum e.in br dclivrd Iroin the ulo of id.wgoes gmwing mi the londiude trees, but in the Punjab, oi in tho 
giratn p.irl of it, it is not worth while to grow the mango in mu h a position, in tousi quenno of the way in 
which the tree suffers from frost , the ►ime with limlbsn v tree? , ennsequenth, the object to be ginned lnuug alinile 
:md bfintj, end not limhci or luolit, 1 do not think a MillieiemU careful reVci mu ib usually made of the trees 
to bo pi rated along the load side. At jniisent in llui Pinq ih newly everything piles way to sliteehani, while 
tliu moro common ban nil nnd pinal winch will glow in idmo't every r oil seem to be lillerly forgotten 1 

I certain)}' agree with Mr. Halsey that pijial is a beltei lo.idsJdc tree than sbeesbam when 
you can rear it easily, but planting pipftl is, 1 think, a pi ee.inona veuluic. Foi some leason or 
other it is fastidious and will not always thme exactly wheie it is put down. At the tamo 
time no one can say that it is a delicate tice, or that it requiies much watering, foi 1 have seen 
in tho His-var dibt.net a faiily-giown pipal tliuvmg upon the top of a handbill 

The exact condition of success with (his tree is just one of the subjects ou which infounation 
is lequired. Ihe voile nj plantivq lias tobeeonsideied. Main tices grow as well from cutt ings ns 
from seedlings; otlwns again will not hear transplanting. Colonel Davies hns found this to lit* 
the case with kik.u. Mi Haden-Powell remaiks (No. <171, dated Urd August 1871, to Secre- 
tary to Cfovcimiicnl, paragiaph 01) — 

« All cuff inpe and rondsido drains should he planted with tamarisk cuttings or sown withlnmariiik seed, 
vrfurb I belicw g« rminules b-st il fust soaked in wuti i. Cull mps can only be put m during nun J'lio w-atei 
lodges for Ffimn lime in all cuIf uiul moistens} tlio *oil Joi a longtime. r I he growth ol tamarisk in the 
railway milling near .Montgomery ilhistml«b llns,” 

VariouH dibits have been made from lime to limo’lo raise huge crops of kikar, or hedges 
of - the tiee from biond-enst sowings ami sowings in ditches dining the lamy season. Some of 
these hove been snrei'^fiil , but (ho exact conditions or success are not, I behove, generally 
known. It is the (-xpcncncc of some officers that kikar tices are impatient of their neighbours' 
compnny and do not grow well in niasi.es, but we know that in some parts of India there me 
ioict-ts of' kikai. The kikai hell jn Hie Gn/.iat distriot on the Trunk Road thews wliat can be 
done in the way of towing kikai as a roadside tree. 

What ate the necessmy conditions ? If to he sown in a ina=s bionil-entl, ought the ground 
to be ploughed up befoidinnd, or not? If so, tn what depth? Oj is it betioi to dibble in the 
seed? If to be sown m t tenches, ought tliu teal to bo thrown -into the flench or on the side of 
the bank fninied by theluuci* cnith ? On tho proper answer to buuli questions probably depends 
the whole success of tho experiment. 

■ The mumgemrnt of nurseries for loadsirle frees is another most important point — 

“It is of import uhcp," union Mi Hnlroy, ” tlmt tliu jouug ticcB should not bo giown at lust in highly 
nianurcd.lttml pIfg it hon 4r.«»s]»lnnlcil to llipioail^irlc Aio sure to suflbr. Until iinnlijr piiwilc'n out, they 
should he twiniqilniibiil in thonureviv every ycni, oi Hirii loots will grow so deeply tint wbon tlio time tomes to 
plant them it will Ik found impossible to do so without hi caking tho mum root 

' Colonel Daiics recommends that the young plants should be repeatedly thinned out in 
jluj TiiirfeciiCB to lJicvculi llicif roolb lntoilamig Jinfl llio flonwqiiciil injury to imtiRplnutSj otiu 
t bat the yonng tices should not be tiausplantcd till they have ntluincd a height of five or six 
feet. As regmds the season foi transplanting, Mr. Ilnlsey thinks that pvergicen tices, siich- 
as mangoes and jamaoj nliould lie planted immediately the Tains Mil in> so that they may liavo 
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tho whole benefit of tlio hcivy miu on them: hut that in situations where water can be sup- 
plitd in largo quantities during the hot weather they may be planted duung the heat Ihs 
view that nil deciduous liees should be planted in November or December, instead of m Feb- 
ruary, which is usual m the Punjab, has already been alluded to 

As regards toil, I think it important that it should be tlioiouglily undeistond that there 
are some hinds of soil which will never grow' satisfactory trees of a cci tain kind. Tho recog- 
nition of this fact and some general descriptions by which such soils may.hc recognised would 
'save much time, trouble and expense. Among such soils is notably that impicgnatod with 
“leli” 01 " kallar,” on which the beltci kind of trees will not thine , and, though the mattei 
teems self-evident, it inquires to be borne m mind m district tree-planting that, if the water 
supply be at all distant, say more than a qunitei of a mile at the outside, wateung trees l.v 
hand is a most ruinous procedure, and it will in most such cases be the wiser poliey nut to plant 
at all 

Uoie is the giovvd to be prepared on the roadside for the young tree ? A good big hole three 
feet wide and Unco feet deep filled with good loose soil is the propei vidns. These will not 
be piopeily piepaied by coolie-, unless the supeivision is ofFeetno Mr Knox has found «n cat 
benefit from digging a tieneh round each young tiee to retain as much moistme as possible 
I will quote Ins ow n lemaiks — 

“Tbe fir't dun" Hint n striking to an ordinary obseivor is that he will find, goncially nlong tho loidsi'le 
whore there aio good trees, there is generally, if not alwajs, this cause, nr., a natural 01 artificial depiction in the 
soil where tho ramwatei collects 

“I am alluding to dry district 1 , like Roh tub The only atomic of good hoes wo lmvo here is where there 
is a good diti h all alongside, — a good 0 feet Lroid bj 0 feet deep 

“II. 1 TC jou not noticed on the sides of the Giand Trunk Road tlio number of kikar trees on the side of the 
road down in tlio excavation made for supply of melon ll to the road F There would hardly he a kilmr tree thcic 
•were it not for the hollows where tlio rainwater collects and moistens the loots But the .lggrai ahng pai t of 
that load is that, although there are hundreds of miles ol shade that one can sec from the d.'ik gli.iri, time is not 
one tree that gn cs its welcome shade on tho road where it can ho of any use I ha\e tried, in order to secure n 
supply of rainwater, to get a lialf-moon tieneh round c\ cry tree on the roadside, so that, uiespcf tne of the 
energy of the biusti, wc may at least hope for about 20 ma<-sjks of water at every good fall of jam 'this is 
veij easily managed by digging as shewn in the accouipitij mg sketch 

Illustration I 

Mr Knox’ i system of I oadtidc lienchcs 



A B, A'B' represents t— n continuous trenrhrs one on nch sido of Uic ima. Till" vc 2 ft brow! by 1} ft deep 
C C C Semiemailsr trencln 3 2 ft bruirl ij, 15ft deep 
HDD are tbc trees 

Hot- Cdptsm Wood luggc-tcd at tic ConTormco tint tbc ground between two -idjircnt bilf.moon trenches should bj sloped c JT i-i 
shewn by tho orror-a 

" The space between tho straight parallel lines is supposed to be the road, the spots opposite the figures, 
trees , tbe funded portion, a trench, say the sliargbt part 2 feet broad hj 1 5 toot deep, the scim cucular portion, 
ditto, so, if the load lc\el is properly managed, rvciy drop o' ram tint falls on tbc road and in the Ueni’li is 
utilised After n good shower of ram, each fcinicircular tieneh is wcl 1 filled Tho water Hill's down by degrees 
and doeB incalculable good to the roots of the tree, long after tho ramlall lif s been forgotten Ol course, keep 
the blushes it jou can afloid it, but oui great mistake I take it, is that we let the rainfall comp and go and do 
not innkc tho most of it ” 

Mr. Amciy, following the sirnc principle, 1ms fcnggested tlmt whenever lu dry disliict? 
earthwork is done for roads, &c , it should not be taken from the side ovet a huge flat area, 
but cut out of tiouchcb of modeiatc depth, which would then be left ready dug foi t.imausk 
growth (Mr Powell's letter No. 171, dated 3id August. IS'/l, to Seciotary to Government, 
paragraph 62.} 

The proper distances at v'hich the saiiovs hinds of trees should be planted is another point 
of material interest 

Then arises tbc question of prof ert ton of going trees — a most linpoitant point Fencing 
foi single trees must always be rathei expensive, but it is voty difiicull in many pails of the 
country to keep up a continuous lading oi hedge light along tho whole line as recommended 
b\ Mr Padcn- Powell, and the question of the best kind of fence for single tiees must con- 
tlanlly arne and be decided by tbe civil oflicer Fencing is "very often done m an inefficient 
manner to the min of the liees and waste of all the sum expended, and what is the rno* t effec- 
tive, cheapest and best-lonlcmg fence is not always ea<=y to decide. Them is in piacltcc a grent 
Mine l j in tbe kind of fence adojited. Thcie is the pnmitive mud wall, with or without 
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njiaiiingn below: 1 1 ) o lnick wall with oi‘ without openings; ibo hedge of dry thorns j the fence 
ol nibtic woodwork; of bamboo; of basketwork of bamboo ; and of basketwork of cotton 1 
stalks, I have lio (loubf thorn mo many otber kinds used. I have mentioned those which n*o 
readily to iny recollection. Now, tho choice of hedge will, of couiso, depend on locality. Whore 
the .sail if^ candy, inud nails nro inapplieahlc, and in many paits it may be difficult to get 
bamboos, timber, or even thorns. 33nl I am sure that the communication of experience on 
the subject of fence is very dcsiiablo. It is not always easy for a district officer to make tlu, 
most prudent choice. Dimensions found to bo suitable for each kind of fence should lie re- « 
corded. I had been IS ycais in the country and bail always taken an mleicsl in trco-planting, 
but bad never seen a basketwork fence of cotton stalks (ban unfit) till 1 went to Ttoiitnk wlicto 
they bad been introduced by Mr. Knox. It is an admirable protection foi faces in curtain cir- 
cumstances, and, being cheap and easily made throughout the Punjab, should, I think, bo better 
known. The remit of Mr. Halsey’s expet ionce of fencing i carbide trees is as follows : — 

“ Tlio piotoction of yotin^ tioC* m must iin]i.wfreily innie.l out. It mnv Is* that tVio only method mailable 
is (lie ancrstnl mud vail, but. vlirtlirr'lii'i or ani oihir lnvrhod be adopted, they should hi> made tif^li cnonph 
and nf Miidi a thunOfi't flint cal tie cannot pi obihli injure the tret* A (iu’ulnr hurdle of (i (ttmath j “pilch}" i*. 
nu ndntlr.ihl • proKetmn, be** rose while ants cannot injuie it; or a stiff hrdi'r of (lend ‘ b'u " bn L he<i (zizip/ivn). 
-Mi. ICnoxa plan, ns he explain* it, is to build a small Mnrtillo toiu-i lonnil the tire with the lmnl of the tinwli 
'rliK,h he drjro ronml if ” 


ll.tUPTKAlIOK II. 

«$ cffrtn of Mi. Knni't “Morlello Tower " for lire protection. 
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. c<3 Sciticn or unci vutl » mlt nr mvA o.’t of tl. ’ in sen ll R. 

This plan line llie advantage of using little earth, ns the wall is practically increased in 
height, by the depth of the trench. As T have said, l know that ii gicat deni of money is wasted 
on fencing became a disl riel officer does not know nliat kind of fence is he-l and most eermy- 
mical under the circumstances of n particular distiict. 

> With regaid to mulcting jfMPg tren, Mr. Ilnhcy has these remarks: — 

VTt is n very common custom in pints of the I'miyili, vlicn cnel Tintcr is available. to florid young trjj* foi 
t vo or tiin'u jr,n« nftm they me planted and then entirely out <■(! the v. ale*. This jh crifain dontli to (ho trie. 
Can'll wall r, in tiiUnlity, shonld only he given when aiivei-wy; during Uip first hot wntlior alter planting, 
■pailiupi tinea tun* s." 

The thinning n;i(7 lopping of.trces nro points veiy impel fcctly understood ns a mle- by non- 
piofi.psionnl men. With-iefenmce to lopping, Colonel Davies icnnnks : — 

"This is resorted to to such an ej^ent.nndisihmoiiisoiniiidichms imaim'r.nbnicowplfti'lj ilctioj IV beauty 
of the .wrimes hv di tmrtim; limn the beamy nf the Individual iret* oompci'inc; them. T»«m arc in the fii -t in 
.alAiwo grown too ilo,o together, and when thp.v b-rin to intcrfiir.* with earn nt tier’s pioivlli, instead of thinning 
’(liom out jnilli iwdy, an order lot lopping i' is-rted. and IV aork is out i listed to a nninhi i of lgiunanl ohaprus- 
.; r , If Ttif nsiilt C- tint, iiiHt'-id ol hftring.nrriiiirs roinpu'oil oCliwnlsoini' wido—jiroadmg hr.'*, each n'juctnr.' 
"in its. If. such ns wo mo nccii'.loun.d to ere in o fciillommis park nt liouio, wo have a hedge ctimpo-..'d oi 
nhoi linns” 

-Colonel Davies lemniked that, in out* district be realised in (me vear IN. '20,000 by thin- 
ning put. trees in the roadside avenues. 'People, ho says yelled .it first; but in two yen is they 
mIlw the effect it bad on the trues left. standing, and admit tod that be was light. By that time 
the’ trees bad spread out to 1 wife llnir lot met breadth, and m» one would have known that- a tree 
bad beun taken out; n linens, if lopping bod been irsorted to instead, each tree would have he- 
coino a had imitatimi of u poplin. / 

In writing on the- same subject, Mr. TCiilpoy remarks 

11 Tn '.mnc in»lant.ci, ns on mmni/ nuds, IV lirnnehcs must, ho eat nw.sy ooen'iioivdlv.; but when this is done, 
it plmulil W-r.rfned out liy rlnll.'d woodmen, und not by the nraient vUInja 1 carpbnteis who out flip, buiuciies ‘ 
inll thi.nu-h, o f.vjt oil irom the stem, and tlun nllmv (he lir.uvh to full by its own weight, thu lesull, ' being nu 
unsightly and dungmmw Wound to the treu from wlitch, if the launch be a Jmge one, it rarulj entirely ivcoveic." 

", ' . • . ■ -o 
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I Lave now enumerated some of the points upon wlucli the spread of information is disen- 
able, and confumed my own expenencc by quoting the expeneiicc'of otheis much moie valuable 
than niyown, which they kindly put at my disposal fin the pniposcs of this paper I have also 
mentioned some plans and piccaufwns and suggestions on various points which may be 
deemed of moic 01 less luteiest, or practical utility to distiict officers. But I feel T should apo- 
logise foi introducing rcmaiks (some of which must appear trite to you) in an assembly like this 
You will, I feel suie, excuse me undei the circumstances, lccollectmg that I nlhci emlcuoui to 
lay befoic you the fact that ignoiancc on the subject is wide-spicad, and supply of knowledge 
"therefore a dcsideialum. 

I do not think that full evpcu enae on the subject, applicable to the whole of the north of 
India, has yet piobably been gathered up by any one man. Mr. Badcn-Pow ell has already 
rcndeicd us the greatest pemcc by lnlaodueing sysiem into district operatious , and in his report 
he has given us many valuable suggestions Mi. Bihbentiop has also pioduced a valuable man- 
ual on planting; hut lie has not, I tlimk, rcgaidcd the subject sufficiently directly from the ‘dis- 
trict officci’s point of view. He tieats less of avenues and gloves than of plantations and nui- 
senes Mr Powell's repoit, while containing numerous suggestions, is not intended ns a full 
practical guide to officeis 1 do think it would have most useful results if au officer weie ap- 
pointed to go fiom distant to distncl, making notes of what lie saw in the way of distant arbo- 
ncultuie, and the planting of station loads, collecting expeuence, judging of what appeared 
succc«ful 01 the leveise, and finally publishing Ins results in the foan of a short practical tiea- 
tise with full illusliations and detailed diicctions, 

1 Kotc — In a leccnt commnmc.ilion Sir Knox informs mr> lliat, instead of a wall made of lliu nmd dug from 
the ditch, ho has found a fence of biunalti m cotton stalks to ho piactieally hettor This feme co=ts 71 
annas only, as anj amount of lan'atti ran ho nlitauwd for the expense of tamago after the cotton lias Won 
picked Thosu fences (5-fcot high lij 21 loot dianictu) nio made into a soil of vidoisnuk and me stiong 
enough to last foi 2 or even 3 jc.us promlcd they aic looked .liter and protected froia white ant c An illus- 
tratiou of tho ditch and bumalii tower n> anncicd. 
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Mr. Branchs thanked Mr Coldstream for his paper and said that he had 
kindly assumed that we forest officers knew more about avenue planting than dis- 
trict officers, whereas, in fact, wc often knew loss. Our attention had been di- 
rected to the growth of trees m compact forests, and wo were apt to forget that 
there were many other branches of arboriculture of considerable importance. 
The extension of shady avenues will hu exceedingly beneficial m a dry climate 
like the Pan j ah, and although wo cannot there expect to emulate tho great ave- 
nues of moistcr regions, still great changes for the better have been brought 
about by the introduction of trees along roadsides and near stations. 

The aspect of the stations of Multan and Jacobabad, both situated in the 
most and region of India, has changed completely by the planting of ticcs, but 
in that climate such results are only possible where water is available. As our 
work progresses, we shall become more and moic familiar with the nnzaj of trees, 
and, doubtless, shall then ho in a position to give good advice to district officers 
in the matter of avenue-planting. Mr. Branchs then requested those present 
to communicate their experience m avenue-planting in different parts of 
India. 

■ Mr. Horsley remarked that Mr. Coldstream had not mentioned the system 
of nurseries. In the 33ombay Presidency there arc eliaukis, about 20 miles 
apart, where often a good supply of water is available. Plants are reared in 
earthen, pots till they attain a height of about two feet, when they are trans- 
planted. into prepared pits on the roadside, and are hot watered. This is an in- 
expensive method and succeeds well. 



( 55 ) 

Mr. Cult hr op said that iu planting, three main points have to be consi- 
dered, viz., 

1st . — Time of planting. 

■ 2nd . — Mode of planting. 

3rd — Species to employ. 

In the Paujab the roadside trees are for the most part dccidnous, and it has 
been urged that they should be planted in the cold weather; on the other hand, 
irrigation canals only flo\r in the hot weather. It thus becomes a question 
whether it is better to plant in winter without water, or in summer with water. 
With regard to the mode of planting in a kanlear soil, a deep hole must be made, 
and m this case tho expense is great. He believed sissoo ( Dalbcrgia Sissoo ) to 
he the most suitable species. Kikar ( Acacia arabica) had been employed, hut - 
afforded little shade and was susceptible to frost. After sunsot it was hotter 
under a kikar tree than out in the open, a statement that was corroborated by 
Mr. Dunbar. 

Major Waterfiald thought that planting in gharras succeeded very 
well, and stated that at Gujrat a narrow strip is ploughed up on cither 
side of tho road and the seed sown just before the rains. Kilcar is well adapted 
for transplanting, and the transplants prosper better than those not so treated. 
Young kilcar is frequently eaten by rats, but generally springs up afresh. At 
Peshawar, banian trees grow easily from cuttings, even in had soil ’The mul- 
berry, too, docs well, and tho siris is only leafless for about two months. 2? in us 
I on g> folia has snccceded at Abbolabad, the seed being sown at the commence- 
ment of the ‘rains, and it. has the advantage of not being browsed, whereas 
goats and camels destroy the kikar. In Hazara, specimens of nine kintjs of 
Eucalyptus grow -well, and E. Globulus has at tho age of seven years attained 
a height of GO feet with a girth of 3v feet. Dr. Schlich said that his experi- 
ence in Sindh led him to believe that it was really hotter under a kikar tree 
than elsewhere. This he attributed to the kikar tree’s greater powers of ab-“ 
sorbing moisture from the air. Mr. Aw cry said we should plant when the soil' 
was moist. Mr. Vincent observed that tho main desiderata were good nurseries 
and the restriction of the size of planting area. In Multaii the planting was 
done by the district officers, and then the avenues were handed over to the care 
of the zemindars, who received a few annas’ reward for every tree found aliVo after 
3 years. Captain Von Someren stated that there wore upwards of 3,000 miles 
of beautiful roadside avenues in Mysore. These have been planted by the 
district officers who, under the old Village system, got the ryots to do it for no- 
thing. In Mysore splendid avenues oxisted long before British rulo. The 
finest avenues arc those of tho dupada tree {Valeria indicu), near Anantapur 
and the- old cit y of Nagar. The soil round tho trees is broken up in Iho hot 
weather and left in large clods, and by tliis means the power of absorption is 
greatly aided, and free access of air is given to the roofs. Where avenues can- 
not he got to grow, babul is planted in groves, hut this method is expensive, 

Mr. TValhnger did not agree that kikar was an inferior avenue tree. , It 
afforded an excellent shade, "and tho flowers smelt sweetly. In Bombay large 
furrows wore made along the roadside, and small embankments wero raised, 
on which large quantities of seed wero sown, and this was a cheap plan., Mr. 
Tf'ronghton observed that the engineer in his district economised labour in water- 
ing by having a gharra buried near the foot of the tree, which was filled with water 
once "in ton days. The water infiltrates 'very gradually and a constant mois- 
ture is kept up round the roots. Mr. Horsley said that a good system existed 
in Kbandeish, vh., that, every man who planted and kept up a certain nnmbev 
of trees ‘had his name inscribed on- a stone erected by the side of the road. 
Mr Gibson found that a few pods of Dohcltos pniriens placed round the 
young plants kept away t.lie rats. 

Dr. Henderson said that he raised his seedlings in pots at a cost of Us. 20 
per 1,000 plants. Sissoo and tamarisk were the principal kinds employed. If 
transplanted immediately after rain, the sissoo roots descended 3 or 4 feet 
that year. 3?or 10,000 trees that havo actually lived, the cost was Pus. 100. Mr. 
Amery slated that in the Punjab, in 1SG5, Government first decided on establish- 
ing large plantations in the plains. Kilcar was the tree first selected, hut 
it never succeeded, except on sandy soils, and then only attained 1G feet in 
height. Sissoo was then .tried in ’ trenches, hut failed. Planting on ridges 
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ivag afterwards adopted with success. Mr Brandis said that where, in the plan- 
tations mentioned by Sir. Amery, sissoo and kikar wore sown, in equal propor- 
tions, the result lias been a forest of sissoo. It lias not as yet been found 
possible to raise Idkar forests on a large scale west of the Bias. 

Mr. Coldstream thanked the members of the Conference for the useful infor- 
mation he had received ; lie thought that in these matters the question of the 
co-operation of the villagers was of the highest importance. 

Mr. SJmttleioortk communicated the following remarks r — 

In the Bombay Presidency, Dr. Gibson, the first Conservator of Porcsts, 
many years ago drew up a memorandum of instructions regarding roadside 
planting, which was published by Government and circulated among district 
officers ; it details the trees that should be selected for the purpose and the 
system of planting to bo pursued, and the results of this work are to he seen 
in the fine roadside avenues to be met with in the Dekkan, Konkan and 
Guzerat, the three piincipal territorial divisions of the Presidency. 

In the Konkan, which is the narrow strip of country between the foot of 
the ghfits and the sea, the chief trees chosen for roadside planting are — 

1. The mango, which grows into a magnificent tree, tall and shady. 

2. The tamarind. 

3. The babul. 

4 TVarr — Ficus inclica — aud others of the fig tribe. 

5. Casuarina, which, when closely planted, is very shady. 

, G. Karanj — Pongamia glabra — on the coast. 

7. Bhendi — Thespesia populneu. 

8. Oondi — Calophjllum inophyllum. 

In the Dekkan and Guzerat, the babul, mango, tamarind and bamboos. 

The trees are raised either by cuttings put into the ground shortly before 
the rains, or by seedlings grown in a nursery in small bamboo baskets or 
sun-baked clay pots, and when once put into the place, the trees are to occupy, arc 
left to nature ; they arc transplanted immediately before the rains, and thus have 
the benefit of four months 5 rain-fall and the advantage of the heavy dews that 
prevail from after the lains to January. Ponces of prickly pear, and varieties 
of tho mills hush (. Euphorbia ) are put round the young plants. Babul succeeds 
when sown thickly on loose embaukmeuts on deeply ploughed ground and 
forms a good shady roadside tree. It should not be pruned, but if too thick, 
should he thinned out. Dr. Gibson recommends that soon alter the rains the 
earth round the stems of the plants should be broken up to allow air to reach 
the roots, and that once or twice during the dry season the same course should 
he pursued, and that just before the rains the earth should he banked up 
round the stem. 

Mr. Brandis said that the species of Eucalyptus cultivated on the Kil- 
gherncs were brought from temperate paits of Australia, but that other species 
were found in the tropical regions of the same country ; and it was possible, 
hut by no means certain, that some of these might succeed in. tho plains of 
India. Colonel Thuillicr asked at what minimum distance a fence should be 
placed round a tree so as to effectually protect it. from cattle. Mr. Coldstream 
thought that the fence, if sufficiently high, need not to be made lav from the 
tree. Mr. Ballinger observed that Opuntia vulgaris, otherwise called 
“touch-me-not,” was most effective. 

Treatment op Teak CorncE. 

Mr. Fernandez then read the following paper on "The Treatment aud 
Management of Teak Coppice in tho Central Provinces. 5 ’ 

Tun object of this pjpoi is to sketch out in biond hues a gonoral plan of management and 
tientment for tlie mapii part of the teak forests of the Central Provinces, with a view to ulti- 
mately p repining them for convcisiou lulo legulai high finest*., on the uatuial lcgeneiation sys- 
tem, and this without neglecting coiiFidomtions of economy, lcvenue, and the satisfaction of 
the wants oi the picsent gen eiation. 

Teak is found plentifully ovui nearly tlic wholo of the Central Piovinees, lint it is chiefly 
abundant ra th« western, centinl and southern districts A line drawn from Sagai to 
ltunoh, thence to Mandlo, and Itrupui, and continued aftei wauls nearly due south, mniks the 
noilhcm and eastern limit of that species. The disliicts included witlim this line and the 
western and intei copied poitiou of the southern boundary, possess an ■a'serngo annual lumfall 
ranging fiom 32 inches m Nimur in the extreme west, to 63 inches m Jabalpur towaids the 
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north Night fiosts are pictly ficquent neatly everywhere from the middle of Decemhei to 
the middle of February; while dimug the hot reason, fi om the beginning of April to the early 
part of June, the highest temperatiuc m the shade vanes fiom 102° to 113°F. These 
chmalic conditions, coupled with the fact that most of the aiea is on the limits of the station 
of teak, would, pi md facie, lead one to expect inferior growth. And Hub is borne out bj 
actual fact. A lew tiacts excepted, such as Alim, the Upper Godaveiy District and, 
pciliaps, two 01 thiee others, the Central Provinces’ teak is essentially n middle-sized, and, in 
some places, even a small tree, reaching under the most favourable cneumstances au 
average height of 50 feet, with a girth of Irom 3 feet 6 inches to 4 feet 0 inches Of course, 
exceptional txces attain a largei size, hut pioposals for general treatment and management can 
take into account only average conditions 

Befoie piocceding (hither, it is necessaiy to define the class of foiests to which the 
remarks that follow aie intended to apply. Although the so-called teak lcseives aie veiy 
large (witness the western division, which consists entnely of them), still they contain 
extensive aioas that aie now cither puic maidans and under cultivation, or contain only an 
insignificant sprinkling of teak in mops wlieie other valuable species of a huge size aie pic- 
doinmant. lienee, as a first step, I would piopose a sub-demarcation, clearly defining the leal 
teak-bearmg tiacts, which would also contain small patches of maidau or other finest that ic- 
quiie to be assimilated with them for administratis e or cultural pui poses. Wlieievci piomis- 
mg teak tiacts belonging to pnvalc piopnetors could be obtained in exchange for the tesidual 
m tenor portions, they also should he included. TVc would thus obtain about 1,200 square 
miles of teak-heaiing land. To this I would add the best poi Lions from the umescivcd foiests, 
such as Chdiidg.irh, Plplod, small tracts near Buihunpur, Sohiigpur, &c., &c The picscnt 
leseived aiea is manifestly too small for future wants ; it must he increased sooner or Intel, and 
the eailici this is done, the gieater the chances we have of finding something worth conceiv- 
ing. Hence my pioposal is nothing moie than the canying out of a foregone conclusion. 
The objection that the present finest establishment is too weak to look efficiently after a larger 
aiea than it has at present, is, to say the least, trivial. What we want at present in the 
Cential Piovinces is, not so much a largei number of officeis of the higher grades, but a pio- 
per employment of those we have, and a bet.tei class of men as finesleis and finest l angeis, 
whose ideas of then duties use above details of finest police nnd collection of levenuc. 
Anolliei oft-repeated objection, that a sudden increase of the reserved area will introduce ic- 
stiietions which the people will legaid as wanton oppression, is equally trivial. No doubt, 
the system hitherto pmsued ol closing the foiests against all cutting and glazing is felt as a 
gicat linidship by the suuounding population. It originated in an entnely mistaken idea of 
.finest con&eivancy and management; hut it is now inpidly giving way to more enlightened 
views, and when these picvail to then full extent, I venture to asseit, m spite of tlio cant that 
the Forest Department is tho oppressor, and the mini authoiities the friends, of the people, that 
the people themselves will admit that we care foi their interests quito as much as the admims- 
tiatoTs of the unreserved forests. My experience in one distiict at least is not favomable to 
the latter. But I have been digressing. 

The plan sketched out above will give us a total of about 2,200 square miles under teak. 
This should he divided into two classes : — 

X. — A11 tracts of a sufficient size to form each a Working ciiclo (not less than 8,000 
acres), which contain a toloinhly full ciop, or which, though at present 
mined, have, to oui certain knowledge, pioduced laige quantities of fiist class 
• timber. 

II. — All the rest — aiea 2,000 square miles. 

The that would most advantageously bo ticatcd as high finest, or at once taken in hand 
for direct conversion into high forest. The reasons arc obvious, and do not concern this papci, 
which will deal exclusively with the second Class. 

A very small portion of this aiea, distiibuled in smaU patches, w'ould consist of more or 
less full coppice ot ueaily piue teak, as in pails of Saoligaih, Khamapur^ &c. Elsewhcie 
tho teak would be mixed m vaiying pioportions with other species, forming with them crops of 
varying denseness 

A common feature of tho whole aiea will he a predominance of wretched coppice, the 
greater pait glowing on old, stunted, and, m many cases, hollow and decaying stumps seveial 
feet high. For this very reason this coppice is unable, under the most favourable cneumstances. 
to icach anything beyond the dimensions of fair sized poles. 

As a rule, the leak of the Central Provinces yields a denser, .tougher, stronger and more 
oily wood than the specimens I have seen of Barnia teak Sometimes it is beautifully mottled, 
and if it could be obtained of sufficient size, would form a. first-rate wood for tlio cabinet-maker. 
The dm ability of its sapwood is well known: thin poles, nine inches in gnth, lequue 
very litlld reasoning to last nt least twelve years, especially in the interior of houses. 

Though tho pioeeis of geimiuation is piotraoted, teak reproduces itself by seed fieely 
enough ; ’hut in the pieseul state of bur forests, this reproduction is very , fin from being uni- 
form, and m some instances is veiy capricious ' You find small patches here and Ihetc 'with 
a Complete ciop of seedlings, while in the suironnding poi lions, the soil being to all appear- 
ances tho same and the number of seed-hearing trees laiger, you meet with one or two seed- 
lings after a long bunt. This lemarlt is tine even of blocks ol 1 finest pieseivcd for several 
successive yeais fiom file Formslancc, lake Bon, which lias been thus protected foi the past 
eight ycais. .The formation is the Mahadeo bandvtone of the chalk poriod, the lainfall is good, 
the dunnage system excellent; ncveithelccs teak repioduetion is not at all satisfactoiy. The 

r 
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Cicatoi pu't of the young growth, winch lias hequenlly Ven mistaken Tor seedlings that have 
spiung up ■since fhe lias been kept-out, consists! ot “boots from, small stumps winch u=ed annually 
to be burnt down bofmc that time Lai go open glades, 01 complete banks covuicil with tall gias 
low, dense, shrubby giowtli in the ftillei paits undei which no seedling can ‘tnvive — such arc 
the pi in ci pal causes ol unsatisfacloiy lopiodimtuni. Cut away this giowfch and it will be 
leplaccil by the ginss and admit of the full action of dcslnictivc ntmospln-uc influences 

During tlnTfiirtyoni teak seedlings in the fotest aie fiom 2 to<l. mi Ills high, with small 
leaie® (about 2 niclics long on .in average), and of 111010 or less herbaceous iextiuc, and lienee 
esoecdmgh “ensilnc to (bought and fiosl The second >0.11 Ihov may attain a Jioight of fiom 
,j, inches to 1 foot, hut the average uppioaches the loivei limit. Jt is only about the CH101 7 th 
jcai that then growth 111 height becomes nipid and they me able to get above the grais 

Kepi eduction liom the stool, on the otlu.1 hand, is nc.uly ull that can ho desired under 
existing ciieumstanccs Evcijwheic the teak Loppiees fiecly and vigorously till ail advanced 
age, ceilaiuly beyond 100 veins A. reintukable peculiauty is the wondeiful vitality of the 
culluin, 01 legion wheie the sb in and 100I fade into each othei. It is not uncommon to find 
huge saplings killed ouLighf Crum crown to base by frost, fire, nr di ouglit; but soon after the 
beginning ot tbc ranis the cnlhttn throws up a dense mas- of shouts., from the midst of which 
flic dead sapling stands out in conspicuous eoutiast U is not only when the aerial poll, ion 
is- dead that tlio collum (blows up “hoots j 11 few shoots spring up also when tlio tice is un- 
jiOaltln .irul the base iccwvcs sufhciL'iiHighl. It is intciestnig to uiquin* into the oiigin oi 
these shoot*, that 11 to *-aj, wlietliei they mo snckcia as many maintain, 01 merely ouluiaiy 
bunches icsiiltiiig from the development of' dot numt 01 adventitious buds of the stem piopoi. 

In I 860 , (lie jc:u nttei the toad fioin the Sonhndr.i to Jjoti was made. Captain Doveton • 
obsened a lew teak shoots on the load, which shoot' liu traced cloven to cuts and bruises made 
by eailw’heels 111 loots " But/' lie w rites, 

“ I could not say now it they weio fiom tools of hoes outside the load, nr fioni toots of 
tices that weie 111 the mad and wuu cut out. The distance fiom the pment stem it r-, theie- 
fiuc, im]iossihle to give ” 

To nscoiliim n bethel those shoots weie tine suckers, or increlv one of the many instance,, of 
ordinal}- shoots that spring up mine or leas m co»tai.t with the pnii.nl stool, the following experi- 
ment:. ittiio tiled : — 

I. I had the soil dug up imind eight trees, which 1 thou cut down below the level of the 

-pound. In two out of the eight c ise-,, ju^t enough of the stem was left t*> 
keep the principal loots luiinoete.l In the lost the stem was quite cut out, 
separating these tools entirely (rain each oilier; along with the stem a le*-, 01 
gieatei poition ot the loot was, of cour-e, removed.’ The earth with chips of 
wood was then tlnown back. AH the Ircrswoio over 80 3 1 an old, thieeof them 
hollow and (livaj ing. 

II. I wounded the expo-oil portions of the principal loots of npu.iuU of 100 tieis 
In some easts .1 chip of 1ml. only was taken oft with a slunp nxe, in mlicie a 
poi lion of wood al-o w ns icmovrd , some ol tin ivmiiuls w 1 re m.idi with a blunt 

. liisluiinenf, ntluua with ,1 stone, and so on. A considerable number or the 
, wounds weie mine m less emend <ner with fine uni tit, nr ashe», or eoiv-ilmig. 

Ill — Sinnlui wounds weie made 111 tlic iindei ground poitions, of tnniiypiincip.il 
mots, .uni lightly covon'J mer with soil 

LV — Ami lastly, I dug up carefully thu extremities of (.nine principal roots and 
covcied most of llicm up lightly with > oil, leaving Rome iu their liat.nial 
pOtitu.li, otlu.it. slightiy liont upwuuls, to lav 0111 the production of bucket*, it 
am weie likclv lo come up 

OT the cightlues exploited undeigiound, live tlnevv up shoots the following 1.1113s, among 
these the two in which a poition ot U10 stem was left, Tho-e lattm, it must bn noticed, produced 
the gicatc-t number of shoots. I11 (lie tiuee other sueet-.sinl instances tlio shouts sprang up 
fioin, 01 close to, Ibowclion of the roots; tlio three caws of Inline v T cie those in which the 
largest poilmnb ol the pimeipd roots vme cut aw. iv with the stum. Making .dlowmiee for 
dilhucwvs ol soil, the .strongest shoots wete pmiluci-d hv tho-e which hnd lo-t tlu* least, pil- 
lion of their piincip.il loots. Experiments II, III mid IV vvcio complete failmes; moicovoi, 
an inspection of mei a, (RIO stools coppiced did not show a t-inglu shoot thnt lud not spi ung up 
in contact with the “tools. Besides this, 011 man}' occasions when I have met with joiuig teak 
plants that, fiom then position to tiers near them looted iil e suekeis, I have liul them caio- 
iully dug lound, and have invariably found tlioir iuot« cutnoly distinct tunn those ot the sus- 
pected paicut- tiecc 

Fiom the above fact- the obvious conclusion is that teak is not disposed to tluow up 
Mickeis Had it possessed tins tendency, 111 the fust place a few out of the many cases examined 
would have pio“cnletl shouts g rawing dnectly fioin a root , 111 the second place, experiment!. 
II, III and 1 \ which put the loots m the nio-t favourable conditions possible for throwing up 
suekws, would not have been all failuius, and m the tlmd place, the pioduction, jinmhei 
anil xigoui id the shouts in experiment J would not have been 111 mveue proportion to the 
length of (lie pimcipal loots leinoved m the exploitation and the cm tang out of the stem 

It can, liowevei. In; uiged on the olhei side, that iu the three ca«o» 111 winch the stem w-ns 
eutiiely lemoved, the iuoN .??./ pioduce shoots. This facta, undeniable; but that these shoo I* 
mx suckcis is mi entirely ditleient quO'-lion. To fcohe Ihit. question FatUfactorily leqiine- 
lnoi extended experiment and obseivation, hut m thc face of the overwhelming negative 
evidence iu favour of the comlnnou drawn, and the fact that all the shoots ui •piestinn sprang 
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up near the section of the roots, m olhei words, neai 1. licit junction with the stem, T ven- 
ture to offer the following explanation of this, in my opinion, only apparent anomaly. , 

■ The youngest seedling of deciduous, or broad-leaved species, possesses one or more 
buds just at the junction of the toot and stem. In sill, Terminalia iomentosu, teak and others, 
these buds are very huge and conspicuous. It is these buds which develop into new stems if 
the original ones are killed by diought, lire, &c. As the young plant grows on, 'these buds, owiug 
to want of sufficient light and to the sap being diawn up by the aerial poition, do not develop, 
hut under the appellation of dorniaut or latent buds, coutmno alive, multiplying outwards 
dichotomously and more or less hoiizontally every year, so that then tips always lemam jusL 
' inside llio outer bailc Now the lateral roots that are ultimately to 1 become tho principal roots 
of the future tiee, make their appearance at almost the same levol as these buds. As these 
roots increase in thickness by the addition of new layers of material, their upper siuface 
obviously liscs above the level of the buds, which can henceforward continue their growth 
only in the tissues of these roots. With most species, as with Terminalia, Hardwickin and 
others, this period appeals to maik the death of the buds, and hence these species will then 
copse only u hen cut above tlie level of the roots. In teak, on the other hand, tho buds con- 
tinue to gmw on with as much vigour 1 ns their fellow doimaut buds m tho stems of the tiee. 
The common Euiopean oak, of which the pedunculaia and semliflora aie'spccies, or, as some 
maintain, varieties, possesses this pioperty in certain districts, as m the forest of Chantilly belong- 
ing to the Due d’Aumfdc. In most cases the roots ariest dead leaves, dust, &o., which cause 
the soil to lisc round the foot of the tiee and inciensc the depth of the dormant buds of the 
colliim below the suifacc. If the soil from some cause or other is undeigoing denudation, tho 
buds/accoidnig to my theory, will gencially remain nbovo giound, and the tree will, in conse- 
quence, not coppice if cut eri lei re, as the Fiench tprm it. My theory may he wholly wrong, hut 
it appeals to mo to explain not only tho case befoie us, hut the exceedingly common occur- 
rence of shoots which originate just below the suiface of the soil but always in contact with, 
or close to, the parent stool or stem. 

The question of whether teak throws up suckcis or not has so important a healing on the 
exploitation of coppices of that species, that I hope to be paidoned foi having tiented it at such 
length. 

Teak coppice shoots the fust year attain a height of from 3 to 12 feet accouling io the 
- quantity of moisture in the soil ; but under aveiage conditions their height varies from 5 to 

S feet. By the second year they aic from G to IS feet high, the aveiage lining 8 to 13 feel, 

and' so on up to the age of fiom 8 to 12 years when llioy measure from 80 to 50 feet. At 

this pel iod they flower, and then tho stom almost iuvauahly ceases to mcrensc in height 

Neaily all the higher buds dovelop into inflorescences, so that a leading shoot can raiely bo 
re-formed. This fact appeal's to he doubled by some, hut it is too obvious to require* 
demonstration. 

Mcasmemonts on a large scale made m the Punasa reseive give for trees up to SO years ot 
age an aveiage annual diametral increment of 0 28 inches. It is 0*80 inches up to 25 yeais, after 
which the giowth giadually diminishes I limited my countipgs to poles of SO yeais, as it 
was impossible to hnd any tiee abovo that age that had gi own under fair conditions. Thus, 
poles with a giitli near the base of 1 foot may bo obtained in 11 yeais ou an average. One 
pole II yearn old and growing in good soil measuied 28 inches lound at 3 feet above the 
"round. Some shoots, 6 yeais old (le-giowth of exploitation 1871), have a girth of nearly 12 
inches at 3 feet from the ground (avoiage height 23 feet) ; others of exploitation 1871, not yet 
quite 3 yeais old, arc alieady 18 feet high with a giitli of fiom G to 7 inches. The average 
diametral growth per annum of the shoots of the former exploitation is 0’!55 inches. These in- 
stances tend to shew that, with n proper method of cutting, aud the exclusion of Arcs, it will require 
less than 1 1 years in Punasa lo'oblam an average giitli noai the base of 12 inches. I have unfor- 
tunately no exact figmes foi the other forests of tho Central Piovniccs, hut a few casual niea=uro- 
‘ moots I made m Kallbhit, .Kbumaptn, Uajubuiail SaolTgavlq and Borl shew a better growth 
for those reserves, as might he lul'eued horn their siipciior rainfall and hearer pioximity to 
the centre of the teak couutiy. Tii Singiampur, Messrs. IToopei aud Mooic have observed 

that — 1 t 

"Under favourable conditions, the growth is rapid up to 15 or 20 years; at this peiiod it 
commences In decrease, but still continues with a fair annual giowth up to the age of 30 years, 
when the annual lings become very much smaller." 

. Their measurements givo veij neaily the Fame icsults as those described For Punasa. In 

the Satpuia lescive, Mr." McKee believes that 20 yeais aie ueeessaiy to glow polos of 12 inches 
girth, hut I suspect that lie examined poles that had grown under.unfavoiuable conditions— 
repeated burning down and scorching by the unnunl foiest fires, ‘premature flowering, Sec. 
Consideuug the geogiapbical position and ohmalc of that, icsurve, I tcul justified m assuming 
that tho rate of growth of teak iu that reserve is little, if at all, inferior to that in Punasa. 
In Wardha, Mr. Smythie» calculated 20 yc:u- io be more than suflicient to produce poles oi 12 
, inches giitli. . 

The table below gives a list of the useful or valuable Fpecies that aio found associated in 
any qunnlity with teak; othoi spccies-whieh, fiom their numbets, deserve mention are lioswcllia > 
ikvi if a a and Bntca fioniloia. • Thes.e latter exist m such abundance evcrywlicie, and thou 
present and prospective value is so small, that they must always he got nd of whenever any of 
the other species can take tlieir places? Besides this, the Butea not only coppices nunc abundant— 
' ■' ly aud vigoiously Ilian teak, but' nearly two mouths earlier, and posse^us a veiy heavy foliage — 
ciicumslaueei tlial are dangcioua tt> the maintenance, of teak. Iu Hathibnii, a small' foiest 
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on the eastern limit, of teak, a fow efd Uces fiom 5 to 4‘ feet, gnth me met with in company 
mill teak, "but", adds Captain Doieton, who is my mfmm.mt, "I Lave not been able to 
account satisfactorily for ihcir existence theie. ,J A liuc case of natural companionship of teak 
and sAl occuis in Motinala in Mandla, but. oven lime they stand apart, the lattoi being found 
at tlio font of the lull, and small teak on the hill alittle higher lip. lu the table 1 Jure en- 
deavouiod to include 6uch gcncul facts logaiding the species as aie nccc-saiy to bear m mnid 
when considering the best system foi the management of naked foicsts of tealc and those 
species. 
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Piom uliat lias been said lcgarding Ibe sire of the teak, it is evident that a regular supply 
of larm* logs cannot be expected — such would be the cxccptinn.il pi oduce of our forests But 
pieces of sufficient size will be obtained foi all the ordinary wants ot the population, flora small 
raftcis to beams and posts of 14 inches diameter, small board*, spokes and felloes of 
wheels, &c 

The piesent supply is notoiiously nndei the demand The pnncipnl large maikeis in the 
province for teak aie Nugpiii, Kamptee, Buthanpui, Klmndwa, Khnmi, Moitakii, Jabalpur and 
TVaiora. Besides these and the smaller maikets, huge quantities of teak aie bought up m the 
foiest for expoil to Beinr aud Ccnlial India. The sales at Moitaka amount ycaily to upwaids 
of 100,000 poles of sizes, and would he much linger if moic weie bi ought into the maikct. 
The quantity taken to Khandwa piohably exceeds the above figuie, and Builumpur and Klifimi 
scaicely lcccive less Hence the total cxpoi Is from the fmest, both Government and pm ate, 
cannot he put down at a lowei figuie than 800,000 pol<>s and small logs, of which neailv 75 
percent comes from private foiests But these are being inpidly and peimanentlv cxliausted 
as no foicthought is given to lepTodnction They cannot, thcicfoic, be depended upon foi a 
continuous supply foi moic tlinn a slioit penod, especially so m the western and some of the 
central districts; and veiy soon they’ will only be able to fuinish small i afters Knowing, then, 
as we do, that the actual supply is shoit of the demand, and that its picscnt sources will fail at 
no distant date, we should be loigetUng our duly it we did not cndeavoui oui utmost fo create 
a peimanent balance between the two, consistently with the icuognised principle that forests 
are equally the piopcrfcy of all generations. By this I do not mean that we should neglect the 
mention of a lcgulai mailcet foi oiu othei valuable woods, winch aie mfciior only in companion 
with teak. This cud could he attained chiefly by fixing such it comparative scale of puces that 
common understanding will gi adually see the expediency’ of using olhei woods wlieic teak 
would be too expensive and anolbei wood would answer equally' well. It is, hnwcvei, a mistake 
to suppose that the natives, at least, those of the western distucts and scvcial othei s, such as 
S'igai, Damoli and "WaidliG, do not appreciate the value of other woods than teak, a casual 
visit to many native houses in towns and in the country piovcs at once theconliaiy. But when a 
native begins to build a house foi himself, his fust idea is duiability, and indefinite dmabilitv it 
possible Hence if ho can get teak foi nothing, oi can affoid to buy it and it exists in the maikct, 
lie will get it, conic tpn conte, just as m Euiope a man undci snmlai cncnmsl.mces will prefei 
an oaken to a deal floor. Without attempting to foiecast the future, it is not difficult to see 
that, with the extension of i.ulvv.iys, cultivation, tiade and othei piogie=s which lesults from 
a settled aud civilised Government, while the othei woods will come into geneial use, the 
demand foi teak, especially of medium size, will be at least doubled. Hence out object should 
bo to devise the most economical and expeditious means for tinning out a present annual 
supply of at least 600,000 poles, and at the same time cieate a stock that will begin to yield 
double that quantity bcfoic the next 20 years Aie oiu forests at picsent in a condition to 
seeuiG this object? I leply most emphatically, yes. My proposed teak lescive of 2,000 squaie 
mile*, to judge fiomllic outturn of exploitations m the western division, would contain 8,000 
maiketubic teak poles of sizes to the squaie mile, besides the moie promising ones that w r ould 
he left standing with advantage This, on a lotation of 20 yoais would give us a total 
of 800,000. The fulmc doubled yield I expect — liiYy, ii oiu the lesulung coppice, 2mUy, fiom 
the coppice re-giovvth of stems that cau nera acquire any marketable value, ?>nUy, fiom the 
development of existing young stock, and 4 tkly and lastly, from increased conservancy nnd pro- 
tection and moic lational treatment. 

As is natmal to expect in such a laigo extent of div citified eountiy, puces vaiy consider- 
ably At Kamptee, pieces 20 feet long and 1 foot G inches louud m the middle fetch Its 2 each, 
while poles of 12 inches girth sell at Its. 60 per 100. Puces at Nagpui do not materially dillei 
from the preceding. Theie second class logs find puichnseis at fiom Us. 2 to Ils 2-12 pci 
cubic fool. In the IVaulba disli ict, poles 12 inches in gnlh fetch Its. 50 pei 100 standing the 
latcs foi larger pieces being proportionately highei. At Khandwa, fust class logs (Barma tun- 
bei) sell at Rs 4 and oven 5 pei cubic foot; small beams of fiom 2 to 3 feet giith aud loughly 
equaled sell at fiom Its 2 to Rs 3 each, and lafters at fiom Rs 20 to 40 per 100 At Moi- 
taka puces aie about the same, but wliat is lomarkable is that poles fiom 10 to 1 1 feet long, 
aud hom only o to inches guth, find puicbaseis at fiom Rs 5 to Rs 13 pei 100. At 

Baihanpur, ow ing to its distance fiom leak tiacts of any extent, lafes aie higher than at 
Ivhnndw’a. Taking into account all these diffluent puces, and the necessity of woiks of com- 
‘ munication to open out the foiests, and making due allowance for a fall m rales consequent on 
an mci eased supply, it would not be over the maik to put down Rs. S ns the aveiagc profit on 
100 pieces of all the sizes actually obtainable fiom our foiests m othei vvoids, then aveiage 
standing value. "We have already’ seen that the annual yield will not be less than 800,000 
pieces foi the next 20 yoais, hence the not annual revenue fiom teak alone for the next 20 
ycais would exceed 11 s. G0,000. At the end of that time, with cxpoil loads established, the 
yield doubled, and puces enhanced, this figuie would be at least tupled. 

> To sum up, wc have seen — 

(1.) That nearly’ all the Contial Provinces 1 teak is small, attaining a maximum average 
height of 50 feet and guth of -I feet. 

(2 ) That aftei carelul selection we can obtain about 2,000 squaie miles of ical t<ak- 
beanug Toiest. 

(3.) That this aica, gencially speaking, is at piesent open jungle or intci«peisud \vilh, 
blanks of more oi less considerable extent. 
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{‘i* ) Tbalj the major part of teak consists of badly grown, coppice, the result of 
vicious felling, annual fire<-, total nhsonce of impiovemcnt-cntt.mgs, &c. 

(5.) Tliali as a consequence of (3) and (1), and owing to tall grass, dense shrub- 
growth, &e., and also to the slow piogrcss of seedlings dining the fust 6 years, 
natural iepioduchon by seed is very megulnr, and cannot be idled on in tin* 
regeneration of Ibe foicsts except to a limited extent, or where time is no 
consideration. 

(G.) That teak coppices vigoiausly and abnndnntly till a very advanced age, and that, 
loo, when cut below the level of the giound, the shoots attaining nearly their 
fall growth in height (40' — GO') by the end of flic 14th yeai. 

(7.) That the present avei age rate of growth for the first 30 years is not less than 
0 28 inches diameter per annum, 14 yeais being hence the longcsL period 
ncccssaiy for attaining good marketable size — just over 12 feet* girth ; also that 
tins rate of growth wjll be nppieciably higher with protection and ticatmcnt. 

(S.) That, teak is associated in vnijing pioporhons with a numliei of useful, many oi 
them very valuable tiecs, which are m huge demand in the districts in 
•which they grow, and nenily all of which aie admirably adapted to form 
complete canopied forest rvitli it; also that neatly all these trees attain a large 
size and are better suited for high forest, though they can grow well as 
coppice. 

(9.) That the wants of the population are, and for generations to come will be, rafters, 
small posts and beams, that is to say, pieces fi om 9 inches to -1 niches in diameter. 

(10) That the piesent supply being, roughly speaking, 800,000 poles of sizes, the 

demand is considerably laigei ; and that as moio than half this supply comes 
fioin private forests, in which nothing is done to keep up pioductioii, we must 
soon he piepnied to meet neaily the whole demand. 

(11 ) That tho 2,000 squaie miles in question contain enough material to yield 

800,000 poles per annum if worked, with lefoienco to teak, on a rotation of 
20 rears 

(12 ) That with present prices and cost of Inborn, this quantity of poles would produce 

a net lcvenue of at least Be. 60,000 pei annum foi r.lie first 20 years, besides 
securing us the inestimable advantage of opening lip by means of good timber 
roads large liacta that arc at prc'-cnt moic or lrss inaccessible. 

The conclusion to draw from the foregoing data is that the whole aiea, divided into work- 
ins' circles of convenient size, should be woiked on the system ol coppice with standards, but 
wnlli certain modifications, which will he explained lower down, the ultimate object being gra- 
dually to piepaic the whole for conversion into icgular high finest with natural rcpiod notion. 
Under the latter tieatment the pi eduction wilt he larger, moie vaned, and of better quality, 
and the levenue much moie considerable than in coppice with standards ; moreover, the soil 
would he constantly pi elected and impioved and the climate beneficially influenced. TVe can 
proceed only by degree 1 *, for immediate conversion would require such ail excessive amount of 
aitificinl l e-stocking, and hence heavy expenditure, with a distant pi ospect of return, that it can- 
not he thought of. Besides this, coppice with standards piopeily earned out is the next best 
thing to high forest The advantages of the tieatment proposed aie numcious, hut it will 
suffice to mention some of the principal ones — 

(1.) The piesent defective growth of leak will be rcplnced by straight, tall stems, 
1 springing up on a level with the giound, and all possessing tlieir own roots 

and foiming independent trees; the same is true ot all the associated species, 
very old tiee= excluded 

(2.) These iesults will he obtained in a minimum of time. 

(3.) The coppicing operations themselves will maternally induce a fuller and denser 

' growth, so that artificial r c-stocking need only he earned out on a small scale. 

1 (4.) As a consequence of tbe above, tbe soil null be gieatly impioved after tbe exposed 
state in which it has so long lain. 

(fi.) Increase of foliage will ineiea«e tho relative humidity of the air. 

• (fi) The country will benefit by an adequate and regular supply of the principal kinds 
of wood and timber in demand. 

(7*) Tho revenue will receive a considerable addition from tlie very beginning, and 
• will go on increasing os tho foicsts are opened out and impioved. 

(8.) All tbeso results will bo obtained with a minimum of expenditure. 

(9.) Hence it follows tlmt if wo regard the forests as a money investment, the ne- 
. ' cruing interest, will be comparatively high, a consideration not to be entirely 

neglected in the present state of Indian finance. 

If teak has disappeared in some places (a statement open to question), or has been danger- 
ously enfeebled by copsing, this result is not to bo attributed to any inbeient defect of coppice. 
To use woids in a pi echo way, the cause has been, 1 not copring, lint pollaiding. Copsing replace-, 
old tices hy new stems which soon develope their own roots and enjoy an independent existence, 
whereas pollarding only hastens natural decay nod death. 

’ The working ciicles need not ho small, for, as in the present state of our markets, we ean 
cut out only certain kinds and classes of tiecs, the fellings mil seldom, if ever, remove much 
material fiom any one spot/ and hence theie w ill be no disadvantage in having the area of 
tins annual cuttings moderately large. Nor should the working circles he too lnigc, otherwise 
both pioleclion and tfealment will be rendeicil difficult, if not impossible, and a convenient dis- 
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tiibntion of an-cs will not c\i4 on the giotmd when (he time foi moie legal, n working auivct- 
From 3,000 to 0,000 ncics will, in my opinion, sufhcc for nil pie-ont ptn pn^es 

It has been ahcady slated that leak poles attain an.t-.nied and com idctalde niaiket value 
at. •.non as tlicv have attained a gulh of 12 niches, mid this oeuiis by the end of the i'lih ve.n 
at the latest. " This dot ci mines the minimum loi'itmn for teak. It iern das to he seen ivhctlici 
it will suit the au\ili:ny species. Of tlie o r, the ] tarmshw ip /mi i \fhra nlmie vv ill lie aide to ut - 
lam maikitablc si/ein (ill ecu yen-, hut the Arana O.ilccin, J)n< y» r i«» Nctniwri’b", .Irvqri'V’n 
luti/bhii mil lequne twenty vcais, and the ir c L fioin tinny to fm tv , and even fifty yean It i~ 
needless to <ny that 1 omit all emisideiation of their value as furl, a cla e *. of piodnee that is ton 
alnindant all ovei the country to posse-? mom than a nominal money value m t h«* foiesf If tin 
lotation v.eic lKedlo suitthelmt'rioupof sjutU'. the j»roiluei*detivcd from teak would consist 
chiefly nl huge pole- 2 1 inches in gntli moie ot lc—. and heme nmnsidci abb’ pail of the demand 
Ini lafteis would lemnin iinpiovided for. Jiesides (Ills, (he Mate of mu timber mail, -ti is undci- 
going such lapnl mid ingame change?, thatit is impossible in loielell wli.it niodilieatmim in work- 
ing oni teak pinglcs may he mgently lequued af tlm end of the ii>-\t twenty years If, then, we 
adopt long inlat ions, we may have to diaw tin fie-h winking plain. on an ciifmlv new lui-i- 
lomr licfoietlie ojiei itimistn he propn 1 ’d which will nun I'-seniiullr at improving the loir 1 nan 
pass through the whole nun imdei tir.mm ut. In the thiid jil iif . their is no pie .nil nrer ?itv 
(oi adopting a rotation to sml thu.e sp L nes ; the deinmid fin th.'ini, nut huge ••Hough to lequue 
then being worked iegnl.ulj„ I’m the above rr.i-ons, ] would fix a limit of twntv yens fnitlie 
rotation lint ltions ot fioni fifteen to twenty vent, would be < nnvcwrnt t nr tilt l.i-l gioup of 
species, as they could then he worked on the double i elation. 

In the eojisiii" opcint ions we should hive to cut — 

(1) All sapling-, shoots or f < idling-*. to whatevet sp *c Jc- they belong. tint me 
d> raving, vu'l'e'iltbv > crooked, dwaiful — in a wmd. which iime I'emot e invert 
into ‘Onml, vvell-slujve.I It tes. This el is, vvill, of coin i, include all ] ml lard' . 
(2 ) All decay mg twk lice-, whateeevor. 

(3) All other do* vy mg < lees that me not wanted a- f ed-In lurs. end can virbl - ufFi- 
eionL piwliuv to at Last cover r<» t of cult in g. 

(i ) All tieis ami hu-lie- «l tin* wmthle . -»p (- U"l» as J]> <- W'.i //rr.fn.r, 

fW/n 1 irr." , H , i.J Aar/ '"//r r %' >r ri-!r Sr), tint a r e 

in such rln-o jmi'iuutv t.» stools of the vibnblcsp. • n - tint thiv* ■ a mint but, 
lnlcrb.ietlie vm lir L year with the pi, JuOii.oi and giuvvtli ot shout, mi them. 
Kveiv othei stick standing mirt he ptc-crvnl If v t ivp.nl ngid.irly, h aving mdy the 
best Leo- f ji s‘ mdni.ls, we would In lompelled to let three-fourth- in the prn.im e i it miand 
cucumlni the giniind vvitlinut the ..lightest eouqui meg ml v ant ige. l!is.,'i v tln=, nm? of mu 
mam obiect.s must bo to idilnin a eimijdete le if i atopy, and v , / ititinf lm\e (ooinim tin. - 
-landing. In a word, eap-mg hy » >h alien on a loige -e*b innst I, cut*: st iiul-peim indeed, 
theie i® s-raiceij any ntbei v ay of v toiling iii.iton.il f, i i high lme ! 

TJie usual manner of cutting stools w hm well hour u to injnite d"- r.plion la te , .still, a- 
I have oh-eived many tote t olluvrs t-|u ,:k only «»f t)i»ni in "tie dinetum, I nioV' -ay •• 

few word- about a ill ’thud followed m puts of the wc-?«rn dt’i-tnJt, whieh app'it. t<« trie 1<> 
he far snpeiioi In tbc precadtnsr I'he -ei lion i- ifhi ti the form »>t " h.w eonn il dnue, s,> 
that the li.itk can be i ur tvertwheio .dni« ( on « lei, l with tin* *:i,uuid, whhli i»rip. s.ible 
with the othei nirtlnd. The nxetnut, s(anduu( on the Mdoopp.. ihMoth.it wjieio lv wants 
to cut the stop], etnkes very pearly l lift illy and * lightly mehp. d ton n, il ' tl.L ejiitie ef 
the stool. *1 bn- ilu* a\e tin never "o ull the Wool ..I'dti-t the {rewind, and the mm can 
use all his force m striking. Thtee nilin ndvanlages fulbev lnnn thi- — r ijiidny, p.’,fe< t .idhrma c 
hut wet n the hark and wood, no elnnee v.li ilever el tin; stool splitting, X.,ne h,.t tho- * who 
have aetnally cut a few Ftoal, with tlmr own bind-’ m )> 0 iit u.ns sail a|ip.'emt.t fa'lv the 
Mipenonty of the one in quislioii. All the ‘hoots spi mg up mi a h ">'l with l! e ground, which 
hcne 3 them as a film /I'lini <Vasn ! and pi evokes the v trlv dculopuient el ailveputioas- mots, 
the cole looli of the lutuio tin 



The nhoTc should l>e the gcnnal method of ealting; hut fur large, old icik 'lump', on- 
oihev nu thud is nccr>-aiv p, pi event the othei wise inevitable tmm.it’on ef hollow , decayed 
butt eiulb Es-peiunenU alivady dc-mhed have ~]mwn that old tL’ih will send tip many nnd 
ptrong ^lmoti when cut below the gi.nuid, and this even if tin: .tein has been cut out, pi ovule J 
too l.uga a poiLion of 11 k 1 prim ipal runts his not been ie moved in lids upn-ilion: al— v that 
thc'e shoots, though cliHenng hltle iti ui/o and vigom dniing the br=l yen fimn the shoots 
produced on stools cut above giuund (if theie js any dilleience it i 4 agiinsl tlirin, es they have 
a rraallei k eivc stoic ol lno.l to than from), t brie -hoot «, 1 pat', begin to gt t ahead of the 
latter as e.ulv as the «ccondoi thiid yem, Tiic 4 oil has to be dug up limnd the in- to he 
felled until (be whole ..(cm and principal loots me exposed. The stem should llien he cut out 
atncni r- possible to its junction with those roots, and the earth thiown back and ycutly 
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pressed down. The section of the roots need not be as clean as that of aerial stools. The shoots 
that will spring up will possess the following advantages 

I. — In shape and appearance they will m no way differ from seedlings. 

IL— Their growth will be moic rapid than that of aerial shoots, and much more so 
than that of seedlings. 

— They will occupy more ground, i. e., be fuithcr apart from each othet, 

■ than aerial shoots, and thus aid poweifully in fdling up spaie giowth. 

IV. — They will probably flower later than aerial shoots, owing to their more vigoious 
giowth — result, gicntcr height of stem. I need seal cely observe that the use 
of the Indian carpenter’s adze to shape the stools with ism cveiy respect 
objectionable, takes too ninch time, and is much infenor to n well-shaped axe 
like that employed in Nimar. 

I now come to what have been called improvement cuttings, viz., cleanings and thinnings. 
In order to be explicit, it is necessary to define the ideas I attach to these woids. By cleaning 
I wish to express the opeiation of setting free seedlings or shoots of the moie valuable species 
which aie intcifcicd with in their giowth by individuals of inferior species, whether this he 
done by cutting the latter down to the ground, or a cettam height above tlic ground, or meielv 
lopping off injurious blanches, as the case mny he; by thinning I mean the operation of re- 
moving dead, dying or overtopped and unhealthy trees, and also those which aie on the point 
of being overtopped by others of more valuable species. 

The cleanings should he commenced as soon as the slinggle for existence begins among 
the individuals composing the ciop. With teak the lender is always so much stronger than the 
side blanches, that even when it is turned a good deal out of the veitical, it will btill continue 
to foim the axis of the tree, thus rendering it irremediably ciooked Hence the necessity of 
interfering early and frequently in the struggle. Clennmg should, therefore, be made the third 
or fouith year alter the exploitation, and the operation repented every third year until the twelfth 
or thirteenth ycai . Whatever is done, the leaf canopy should never be luokcn j cut away only what 
is dirccllv productive of liaim. About the fifteenth or sixteenth j'cai when the teak 1ms nearly 
attained its fall height, a thinning should he made, which, besides fulfilling the objccL of thin- 
nings propcily so called, should also do a little cleaning m the few places where it is required, 
and open out the dense crops sufficiently to favour the appcmauce and development of seedlings 
without admitting enough light to pioducc n close giowth of stool shoots and weeds, such as 
Mimosa rubicanhs, flyctanlhcs aibor Uistxs. It is ,supcifluous to mention that all large and 
heavy species of creepeis, such nsBau/iinia r<ilhn,Comlrctitm decanrfrum, Tuis lahfoha, tyc., 

‘ in the cleaning operations must he got rid off. 

The cleaning operations on the blanks and more or less laige glades that may have been 
■ filled lip either mtificially or naturally will differ essentially from those already described, in 
that they cannot he pcrfoimed at stated intervals. Coppice growth being certain and regular, 
the exact time when the more valuable species require cleaning round and over (hem, can 
always he foreseen with sufficient approximation for all practical pui poses; but seedlings grow 
veiy slowly for several ycais, and w'liere natural reproduction is given nny scope (as it must be 
in the present case), they differ in age, size and vigour from jioint to point, lienee the officer in 
charge will alone hem a position to judge the time when a cleaning becomes necessary. Moreover, 
the Hist thinning will not, as a rule, become practicable hofoie the twentieth year, and then, 
too, there will he very little to distinguish it fiom a cleaning. , 

These arc the regular operations; they do not exclude or do away with the necessity of con- 
stant petits soins on the pait of the executive establishment. The foresteis and gnnids must 
be directed to make a cleaning here, a thinning there, as the necessity, arises dining tlieir 
daily rounds. After a short’ time, when they pferecive the good results that follow iiom their 
work, it will become a labour of love, and inspection will then he required more to aiiest mis- 
directed zeal and set it on the right tinuk. 

Another operation which is for ' our present purposes as much an improvement operation 
as the two preceding is artificial sowing and planting. In our forests we have laigo blanks 
which it would tako generations for nature to sow, nlso small glades which it is expedient to 
fill up at once'; again, there mcplaces where the crop, though comparatively full, now contains 
little or no teak, which, however, is adapted to the soil. In all these cases we must resort to 
aitificial means The most economical method, would be to sow in cultivated parallel strips, 
where the slope, soil and standing crop admit of the use of tlic plough, and in sqnares regularly 
distanced where the soil is rocky, the crop deficient in teak, or a small glade exists. The parallel 
strips and squares need not be less than J 2 feet apait. The intervals would fill up easily with 
Teminalia tommtosa, Pfeioeatpus Marsupium, nnd other species that germinate freely, indeed, 
the Terminnlia seed might be scattered bread-cast on unprepared ground, moreovei, a lew tenk 
seedlings could he transplanted between fiom the cultivated poitions. Tbo bulk of this 
artificial re-stoeking need not keep pace with the copsmg and cleaning and thinning. In each 
ca«o the officer in chnigc would ho able to judge what patt should ho done immediately, what 
gradually and slowly. ' ' . 

Pruning will he confined solely to the thin nnd weak lowei branches of teak trees that 
promise to grow into timber ; cutting them off close to the stem will cause only, a small 
wound that will bo covered over in a year or two ; the advantage will he several feet of boles 
gained. But it would be a fault to carry this out too fni. Or, as the French say, it/stfma/tqument. 

Before concluding it is necessnry to. say a few woids respecting the direction in which 
the successive annual cuttings should follow each other , the size and weight of the leaves and 

E. 
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the thicknee' of pith m tho atoms aic of tliemcelvos enough to ermso the young shoots fo 
Lend down. This evil is aggiavatcd 1>} the violent winds that hlow from tlie soutli-west 
diirino- the rams Hence the cuttings should follow,' each othoi as ncaily as possible from 
north-east to south-ivest, and on the south-west edge of eacli woikmg circle a piotee- 
tivo belt of tiees should be pieserved and felled by selection as they begin to decay. 

Captain Donat on said that Mr. Fernandez had adverted to the uncertainty of 
the natural reproduction of teak, but his experience had been confined to certain 
forests -where dense vegetation is opposed to the growth of young seedlings. 
In other parts of the Central Provinces excellent results had been obtained, 
notably in the Salpura Ueserve, where a really good natural reproduction had 
been going on during the last three years, hut then artificial aid had been 
given to the young seedlings in tho shape of clearing away the grass around 
them, Regarding the rate of growth of seedlings, no natural seedling in the 
Central Provinces will attain a height of move than G inches in 2 years ; 
in Jagmandal it took 7 or 8 years for a seedling to attain a height of 
15 inches. Examinations he had made shewed that the rate of growth of teak 
coppice up to 15 inches girth would he 1 inch girth per annum, but the 
average rate of growth in the Central Provinces was probably much higher. 
Mr. Fernandez recommends coppice with standards as the best method of 
treatment. It must ho remembered that v a are dealing with one species only, 
and the coppice will he almost pme teak ; iD that case the effect of standards 
in the coppice would be highly injurious, and would materially decrease the 
yield of small wood. 

Dr. Schlich gave it as his opinion, on which he did not invito discussion, 
that of all methods of treatment he considered that of coppice with standards 
to he the very worst. Mr. Brandis said that in India this method of treatment 
would in many cases be found necessary. In the north and- centre of France 
immense areas of forest are treated on the system of coppice with standards 
by men who are thoroughly practical foresters, and who find it to pay extremely 
well. He thought that this method, with all its undoubted disadvantages, should 
not he absolutely condemned. 

Mr. TFroughion inquired what time of year was best for cutting teak? 
It was better to cut in September, hut the young shoots come up before 
Christmas and are cut off by the frost. Mr. Shnlthiuorth said that August uas 
the best month for cutting teak, as the sap is then exhausted, and better wood 
resulted. Put for the growth of the coppice shoots, it was better to cut in the 
hot weather before the rains ; if cut after the rains, the young shoots do not 
grow well, and the second year’s shoots are also less strong and vigorous. 
Mr. TFroughton remarked that it was also cheaper to cut in the hot weather, 
as labour was cheaper in that season. Mr. Dunbar said that when teak was 
cut in tho hot weather, tho poles seasoned in tlie ensuring monsoon; and 
Mr. Dliphant’s experience corroborated Mr. Skuttlcworth. Mr. Gibson said 
that tho merchants always preferred to buy Wood that had been cut in August 
and September, and that they made a distinction between spring-felled and 
antumn-fclled wood, the meicliants cut the wood in autumn, although labour is 
dearer at that season, for they know they can sell it at a liighcr price. 
Captain Dovcton remarked that teak felled in the hot season was more liable 
to split ; hut merchants certainly did make a difference between timber felled 
at the two seasons. 

Dr Schlich said ho had listened with great interest to Mr. Fernandez’s 
paper. His experiments on copsing teak shewed a great amount of investiga- 
tion into detail that was most necessary for the fall determination of many 
important points. 

Lac and its cultivation in ted Central Provinces. 

Mr. McKee then read a paper on “ The Formation of Lac Preserves in the 
Central Provinces,” which appeared in the January number of the " Indian 
Forester.” 
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, Tee Eham Tehsil System oi? collecting dues on Porest produce 

REMOVED BY PURCHASERS. 

2fr. Grcig read tlio folio-wing paper on the above subject : — Saturday, 9th 

October. 

A shot t description of the Aort/i-1f estern Fronnees Kftctm Tehsil system of collecting dues 

uu Forest pi educe. 

The forests, vrlieiG this system is in force lie along the base of the Himalaya 1 -, and on the 
outer, or Sewalik ranges *, all export is to wauls the plains, and therefore the southern is the 
only frontage that has to be watched ; this frontage line commences at the Jumna on the 
west and ends at the Saida on the east, a distance of about 200 miles On the west of the 
Jninnn is the Native Stale of Sumoor, and on the east of the Saida is Nepal. 

On all the roads of any importance leading from the Government forests to the plains, 
toll-houres (chowkics) nvo established ; most of these chowkics me placed us near to the south- 
ern forest boundary as possible; ilieio are about sixty of them altogethei j three or foui me 
masonry huts, the lcmmudei aie temporary glass huts eLeetcd annually at a cost of about 
Its. 3 each. 

The establishment at each chnwld consists of one mohunir on fiom Jts. 10 to R=. 1U a 
month, and fiom two tofom burkundnzes on 11s. 5 each. 

At eonxonielil places fiom 5 to 12 miles below that line theie is another line of pvit&l 
(check) ebon kies with an establishment of one mohurrir on Its. 8 and one buikundazon Its. 3 
at each. 

There arc also a Deputy Superintendent on Its, 20 for about every 23 miles of lines, and 
a Sup n rinten<lcnt on Its. 50 for each Forest Division of, say, from 00 to 70 miles of lines. 

Ilitbei to it has been the custom to allow any one to go into any poition of the forests 
between the Ganges and the Sarda, except the blocks of Sill forest that arc closed for lire 
conservancy, and collect auy forest pinducn except timber. The exporter lakes liis goods to one 
of the chowkics and then pays tho authorised duty and gels a pass (rawanna) fiom the molnmir 
in charge, in which is entered a detailed list of the articles and the amount oi duty paid. 

At the purldl cliowki his goods are checked, and if found collect, Ins rawanna is taken and a 
ficsli puss given in exchnngo; in addition to this Ins goods arc at any time liable to examination 
by the Superintendents oi Deputy Suiieiiiitcndents. 

Timber "removed by purchaseis ” is exported in tlio same way, except that only certain 
poi lions of the forests aie opened annuallj", and with the exception of khan (A. Cat echo) no trees 
nre allowed to be felled^ The export is cotilincd to fallen trees and refuse fiom pievious years 
fellings. 

A list of the rates to be levied on timber and other minor forest piodnce timing the 
following working season is chculated tluongliout the adjacent disliicts in August or Septcmhui 
unuuallj. 

In the Debra Dun Division— i. e., between tlio Ganges and the Jumna— the si stem isdilfei- 
ent. Intending exporters apply to the Divisional Fore-t Oflice foi any niliclcstliey wish to ex- 
port j except in the case of head-loads of lire wood and grass, payment is taken on issuing the 
permit, and in the permit is noted the amount of tho articles, the amount of payment, the loie't 
from winch iho ai tides aie to be collected, and the cliowki by winch the goods will be passed out. 

A copy of tbc permit is sent to tlie tnoburtir of that chouki , be weighs or measures the goods 
day by day as they pass out, and gives passes ; he notes the cxpoit on tlio permit, and when (he 
total amounlbas hem cxpoilcd, lie lclurns it to the Divisional Ollier along with his monthly 
accounts. 

In this division head-loads of glass and fuel me allowed to be exported by any one and 
from anywhere except from foicsts closed foi die conservancy. Thu expoitcis pass out by one of 
the chowkics nnd then pay the duly. 

In the Delira Dun Division attempts have been made to farm the miuor produce ou annual 
leases, but this has not succeeded well ns 3 el. 

The cliowki hmknndazcs foim a complete line of dfik runneio; by this dak the money is 
sent away daily cither to the Divisional Olliee or lo Tehsil Trcasnues established for the 
pui pose. At the end of every month the cliowki mohumis submit their accounts to the Divisional , 

Office ; the accounts are then checked with the i. wanna s that have been 1 dinned from tho 
purldl chowkics and aie compnied with lehsildav’s tirnsurci'B accounts of cash leceived. During 
the ensuing working season wo intend trying the following plan in tlie Gnrhwnl Division, and 
if it proves a success, then it will bo adopted m Juunuon nud also, perhaps, in the Dehu Duu. 

Tlio forests of tho QniUwnl Division cover about GOO square miles ; of this area about 
100 square miles of the hot nnd most compact Sal forest will be set aside as a dosed reserve 
and bo treated acooidingly, tio exports boing allowed except by special pei mission. The re- 
maining 500 square miles of mixed forest will be divided into 20 blocks; during the woiking 
season of 1875-70 ouo of these blocks will be opened for the removal of nil mature trees of 
all kinds above specified giitlis. A simple code of ,iules lias been circulated, nnd under these 
liilos any person may go into tin's block and fell and export liinbui. These rules piovide again- L 
the felliug of any but malum trees, against, waste of timber by Iho too free use of Hip axe 
instead of lire saw, nnd they fix the rates leviable ’on all classes of scantlings and logs. This 
one block only will be open for limber export, but the tfho'lo 20 block's will be open for export, 
of all other forest produce nnd bamboos. This is the arrangement for the first year, During 
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tbe second year tlic block that was open for timber export dm mg the previous year will be 

cntiiclv closed and pi oteeted fiom fire ; a freih blouk will bo opened foi timhei cipoit, and 

Iheie will be 19 blocks open for export of minoi produce and bamboos. Tins system 
will be cairicd on year by j'em. The sixth year 5 blocks will be closed; one block will be 
open foi timboi export as usual, and 15 blocks for tmnoi pioduce and bamboos , tbe seventh 
ycai thcic will he one block open foi timbei, the 14 blocks that have not jet been closed will 
he open foi minor produce and bamboos, and also the fust of the blocks that was closed. 

A summary ot this sj-stem is — g'jjof the mixed foiests will alwajs be open tor export of 
timber by purchasers, and 4^ will alwajs be open for export of minor pioduce and bamboos , 
timber will have a lest of 10 years, bamboos will have a lest of 4 years. 

Captain Wood asked whether regeneration would have commenced in tho 
first block before it was opened for the removal of produce ? Mr. Greig replied 
that the system had been arranged in a suitable way to secure the reproduction. 
In answer to a question by Mr. Fengelly , he said that there was a large quan- 
tity of sdl, and the reproduction of this species was considered satisfactory. 
Dr. Schlicli asked on what grounds the period had been fixed at 20 years ? 
Mr. Greig said that the period was based on the ascertained rate of growth. 
Captain Wood remarked that this system would result in nothing but hollow 
sil trees being left ; but Mr. Greig replied that different rates were fixed for 
hollow trees, so as to encourage their removal ; — and Captain Campbell stated 
that, in practice, old hollow trees were taken out. Captain Campbell Walker 
observed that in Madras the system was in vogue, except that the passes were 
issued by the Forest Department, and the money collected by the Revenue 
officers. Mr. Sill remarked that, by allowing contractors to fell indiscrimi- 
nately, they would remove a great number of trees fiom a small area, causing 
blanks, and hence reproduction would not be good. Mr. Greig said that there 
was no danger of this occurring in Kuuiaon and Garhwdl as the valuable trees 
were all scattered. Mr. Amerxj asserted that the young crop existed already 
upon the ground, and all that was required for its development was the re- 
moval of the large trees and protection from fire. Mr. Greig further stated 
that the forests were divided into two classes, the first containing a good deal 
of sftl, the second containing little or none. The former class could be worked 
with a view to obtaining a fine sfrl forest ; in the latter, system must he sacri- 
ficed to revenue. Mr. Mill observed that if the regeneration of a forest was 
the first step to its improvement, then it wa9 by no means assured by this 
system. Mr. Shutfleioort/i remarked that it was the duty of the Forest Depart- 
ment io improve all the forests under its charge in cases where the area 
was contracted. 

Mr. Brandis said the chief matter for consideration was this : there are 
certain articles of forest produce which it does not pay to bring to dep6t, such 
as dead wood and m some cases bamboos, and we must, therefore, choose between 
letting this produce decay or burn in the forest, and allowing it to he removed 
by licensees or permit-holders. In many forest tracts this system is a necessity, 
hut it is equally essential that the reproduction of the forest should not he lost 
sight of, and nowhere is this more important than in the North-Western' Pro- 
vinces. During the past 12 years, the growing stock of bamboos in the outer 
hills of Garhw&l and Kumaon has utterly deteriorated, and unless early measures 
are taken, a scarcity of bamboos may be expected. There are certain valleys where 
good bamboos are still to he found, hut these tracts are few and difficult of access. 
It is most important to find out how to combine this system of admitting pur- 
chasers to cut and remove certain classes of produce, with a good reproduction of 
the forest Mr. Greig responded that the revenue from bamboos was now 
greater than ever, and lie received no complaints from the people of theii 
deterioration. Along the roads, no doubt, they had deteriorated, but in the 
valleys he did not think they had done so. Mr. Fernandez enquired on what 
grouuds a rest of four years had been fixed upon for bamboos ? Mr. Greig 
replied that ho had no data whatever. Mr. McKee said that his experience in 
the Satpura Reserve led him to believe that four years was amply sufficient. 
Mr Amery stated that a certain rate was charged for mature trees, and that if 
trees of a smaller girth were removed, still the mature rate was charged; this 
restriction limited the removal of small trees. Operations were confined to 
one block of about 1G square miles, and the permanent establishment in charge 
of this would he one forest ranger and two guards, w hil e the officer himself 
would he on the spot as much as possible. 
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Jilt'. 'ShiittlcioortJi thought that this was not a sufficient supervision. 
Mr. Wallingcr remarked that in the Poona district he worked depavtmen tally, 
sales hy auction wore duly advertised, and in one case this year the amount 
realised reached thirteen times the expenditure incurred. 

2)i\ Saltlick remarked that working by Government agepey was certainly 
the most superior method, but unfortunately it was not always admissible, and 
as an instance he would mention Chittagong. The Chittagong hill forests are a 
non-regulation district extending over some 8,000 square miles, and inhabited 
by only about 80,000 people. Adjoining the district are Lushais and other 
troublesome tribes, l'hc SO, 000 Dritisk subjects have been accustomed Ip 
“ joom ” cultivation, and the Government will not admit, for political reasons, 
any interference with them except through the district authorities. Moreover, 
they have always derived part of their living by cutting and bringing out 
timber aud other forest produce. Hero it would be very difficult to introduce 
working by Government agency, aud after live or six years’ discussion, the 
following arrangement has been come to, — Close on GOO square miles of forests, 
situated in different parts of the district, have been sot aside as Government 
reserves to be managed by the Forest Department free of all rights, the people 
who used to live in them having received compensation for moving elsewhere. 
All the remaining forests are under the sole control of the Deputy Commis- 
sioner, who allows llio people to “joom” or cut and removo forest produce, 
either quite unfettered, or restricted hy certain conditions. "Within the dis- 
trict the people pay nothing for forest produce, hut from all material taken, 
beyond the boundary of the district into the adjoining Chittagong regulation 
district, revenue is collected in the shape of a loll. For this purpose a toll 
revenue fetal ion has been established on each of the twelve rivers which run 
from the hill tracts into the regulation district, on the boundary of the two 
districts. 

There is one important difference between the North-Western Provinces’ 
system and the Chittagong system. Whereas, in the former provinces the 
control is effected, in the first instance, by a staff of subordinate officers, it is 
done in Chittagong by gazetted officers only, and this ho considered preferable 
to the former. 


EMPLOYMENT Or SAW MACHINERY IN THE FORESTS. 

Captain Campbell Walker then read liis paper on “The introduction of saw 
machinery into our Indian Forests” as follows : — 

The question of the introduction of saw machinery into onr Indian forests, which the 
President has asked me to introduce, is one of great impoi lance, and likely to attiact moio and 
more attention as the Department progresses and settles down, fo to speak, to ils purely pro- 
fessional duties, which, as has been very propel Jy impressed upon us nil by Mr. JJianilic, con- 
sist in the production and bringing to maiket of the gi cutest. quantity oi foiest pioduce com- 
patible with the maintenance and improvement of oui finest propoity. 

In order that this produce, so far as it. consists of timber, may realise the highest piobable 
value, it is necessary Hint it should be brought to market in good condition and in scantlings 
most in demnud, the worthless oi unsaleable pieces being left in the forest. This can, ns a 
rule, only bo effected with a minimum of waste by the use of tbc saw, whether tlic u power” 
' applied be mechanical or manual. The waste which oecuis in l educing logs to a Itansporlable 
and marketable sizo by the use of tlie obsolete native axes, or splitting into dockyaid planks as 
has ' been the custom m the Annmallay teak foicsts of tbo Madias Presidency/ is enonnous. 
This is patent to all forestcis and cau be clearly dcmonhtiatcd by a comparison of the cubical 
contents of a given number of trees as felled, aud that, brought to market and sold. More- 
over, much that is luought to market depfils is unsound and unlit for use oiviug to henrt-shalcc, 
hollowness. See., a Inigo pioporlion of the best part of the trees having been l amoved by squar- 
ing with tin* axe in order to reduce the stem to a portable size, and lefL in the forest in the 
shape of chips to feed tho foiest files. 

In my opinion, this question of conversion of oui timber is mosl, important and hns been 
loo much lost sight of al. least on my aide of India, wheic we find the indc native methods 
and implements still in use in all our Government forests. Dr. Cleghorn, " (ho futhci of 
forest conservancy in Judin,” when Conecivator of Foiest s in Madras, constantly impressed on 
forest office! s the necessity of iiihodnoiug improved mothode of conveision by the uso of the 
ciosc -rat and other saws, bnt litllo piogress has been made in tins direction owing to the vh 
nci line ainongbl the native employes, and to a ceituin extent to want of knowledge amongst 
our untiaiued officers of what is really icqoired. . - 

- ' ‘S 
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With the above remarks regarding tlio importance of the subject, I proceed to note briefly 
what lias hitherto been effected in the direction of improved convcision by the inhodncLion of 
taw macbineiy, premising that the idea of discussing the matter was brought to my notice 
too late to admit of my collating infoimation foi the compilation of a papei on it, and ashing 
you to excuse any errois 01 omissions into which I may fall from want of knowledge and 
leisure to read up the subject aud make myself thoroughly acquainted with what may have 
been done in the scveial piovmces undei the Government of India 

I believe I am cm root in relating that the saw plays a pioimncnt part in convcitaoii in 
the Government forests of British Bui m.x, but J imagine that the saw-mills there are m the 
hands of private individuals. Cnptnm Stcnhonse can piobablv tell us bow this is. 

Tho oldest established Goveiumcnt saw-inill of which I ha\c beaid is that at Aliiri m the 
Cent.inl Piovinces, pmclnscd and started, I believe, by Captain Dove ton, on Colonel Pearson's 
suggestion, with tho able assistance of Mi. Thompson, who mil read a paper on it. 

Captain Wood appears ne\t to have taken up tho subject and caicfnlly studied it n hen 
at home on fmlougli, with the lesnlt that tho Secielnry of State authorised the pmehase 
of a complete set of mnchinciy aud engines for use in the Oudli forests, the selection and 
entue management of which wus entrusted to Captain Wood He selected Massey's double 
tension sailing machine, which lie had seen at work on the Duke of Sutherland's pinpcily ol 
Lihehnll near Newport, Salop, as that best adapted foi his purpose, to lie dmpii by a 12 II, P 
ordmniy poitnble engine, double cylinder, (llansome, Sims, and Head), which drives also a 
citculni saw and works a ti availing cinno foi hauling m the logs, saw shatponor, &c. This 
macliineiy is now at work at Suttiaim m Oudh,nnd Captain Wood mil, I hope, favour us witli a 
tew icmaiks on tho results so far as can bo judged from the short time it has been at woik. 

Captain Wood's report, dated London, 1871, to the Under-Sccretaiy of State, has been 
printed, and along with a mcmoinndum by Major Monde, Royal Engineer, and otliei coue- 
spondcncc, foims a valuable contribution to our wiittcn information on the subject of saw 
mnchinciy m India. 

These papers, along with my own reports and Mr. Ransnmc's, nrc with me, and I shall bo 
hnppy to lend them to any gentleman who may caic to pci use them Captain Wood 
endeavoured to piocmc mnchinciy, engine, boilers, &c , of a very portable description accord- 
ing to certain specifications of Mi. Groig’*, but this lie found impossible omng to the great 
eticngtli and weight lequisilc to withstand the motion and vibration m tawing our dense 
Indian woods; and it may be noted here as a fact that, so far as our knowledge and that of the 
best makois of mnelunery goes, it is impossible to procure extremely portable machinery fit to 
square nnd convert out heavy beams in the forests Cajitnin Wood's main reasons for selecting 
Massey's tension sawing machine appeal to have been that it obviates the difficulty and loss 
ol powei consequent on raising a heavy rectangular saw frame, ami that the heavier ports of 
the fiamework of Massey's mnclunc can lie made on the spot of heavy timber. J3nt Captain 
Wood can explain the advantages claimed for this class of inachinoiy better than I cm. 

The subject, of saw mnchinciy first attracted my special attention on visiting the Scotch 
forests of Loids Seafield and Mansfield nnd the Duke of Athol m 1871. In my reports on 
these fore-ts, which have been printed, I gave some information aud dtavvings of machinery 
which I bad seen at woik, and expressed an opinion that something should lie done towards 
introducing saw machinery into some of onr laiger teak forests in the Madias Presidency. 
These remarks attracted the attention of Mr. Brandis and Dr. Cleghorn, and wo had scveial 
consultations on tho subject at the India Office, whcic I bad the pleasure of making Captain 
Wood's acquaintance and corapaiing notes with him. We fully agreed lis to the advantages 
to be dcnved from n more extended use of the taw, and that machinery diivon by steam or 
watei power was prefci able to hand-sawing, provided there was sufficient woik to keep the 
mnuhmeiy fully cmjiloyed. The great difficulty which we foresaw, and which it lias been the 
object of our expci lmculs to overcome, is in obtaining a special dcscripfwn vf nncfouenj adapted 
fo our special requirements. Tins difficulty still remains, although ] hope that the results of 
the intioduoUoii ot the machinery into Oudli and North Ivanara will do a gie.it deal tow aids 
dealing the way to its successful solution. 

The histoiy of the North Knnara machinery to winch I have just alluded is br.eflv as 
follows Captain Wood was fiist requested to report on the descuptiou best Miitcd fm those 
ioiests, and lcfcrs to the point in paragiaph 20 of his report, but no furtlici notion was at that 
tune taken by the Bombay Government, nnd it remained toi Majoi Peyton, tho Conren.itui 
of Forests, Southern Division, to take the matter up and to c.ury it, Ihinugh with flic encigy 
jnd /eal which so eminently' cliaiucterisc 3iis adininisliation Tins ollicei — whose .iL-enee hom 
this confcreuer' (caused mainly, I believe, by' Ins anxiety to turn out a good y cai's woik hom 
the saw machinmy iu North Ivanara) must, I am sure, be greatly regretted by all who know 
him — bad long felt the great difficulty of getting less big logs to m.ukct, and the great loss 
which took place in conversion. lie made some experiments with hand-sawing, and found that 
not only did he gel enhanced prices for the timber so prepirod, but that, the sale of the outer 
slabs alone covered the expenses ot sawing, lie therefore felt hinwelf fully justified in uiging 
ou bis Government the advisability of procuring and setting up saw machinery m the North 
Kanina forests, nnd after a peiusal of ray reports did me the honor of suggesting that I 
should be entrusted with the ‘■election of the machinery, &c. The Bombay Government, plac- 
ing lmplmit confidence iu Majoi Fej’ton's judgment, addressed the Secretary ol .Stale accord- 
ingly, aud be was pleased to eoneui , nnd I have every' reason to hope fiom wliat 1 have heaid 
from Major rcyton that the remit will fully justify his expectations, and that to Ins exertions 
aud the cordial support of the B embay Government the Forest Department will be indebted 
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fm llic first successful introduction and working of steam saw machinery on a considerable 
scale in forests above ghfits. 

Major Peyton’s fast idea in the coirespondencc which took place between us, was to pro- 
euic miicluncry so portable that it conhl bo readily and fiequently moved about in the foicsts. 
This I found impracticable, as Captain Wood had before, owing to the gt eat difference m sawing 
light pine wood with a maximum diameter of IS inches, and enormous trunks of tough teak 
and blnckwood of diameters up to 1 feet. Mr. Banott, Deputy Conservator of Forests in Kanara, 
who was luckily at the time on leave, gave mo, howcvei, the useful information that very fair 
cart loads existed in the forests from the Ilulial and Jelapur depflts, and that it was cn=tomaiy 
to remove beams weighing 8 candies (15 cwts.) with comparative ease. Eventually I arrived 
at the following requirements : — 

(a). That the machinery should be cnpnblc of slabbing rougli tranks up to 4- feet dia- 
meter. or of convcitiug at least 100,000 cubic feet during a workiog season of 
say 200 days, equal to 500 cubic feet pei dtem. 

(i). The engines and machinery to bo moved to places where they aro to work along 
roads, and not on men’s backs, tip jungle paths'as pioposed in the case of 
North-Western Provinces. 

(v) . That it would not be necc'-saxy to move them oftener than once a year each way 
(;. r. fiom and to depOt). 

Massey’s machine J found unsuitable for several reasons given in detail in my icpoit to 
the Sooi otaiy of State (paragraph B). > 

It woikcd too slow to get though the work in North Kanara, taking 2 mmntes to saw 
one foot of a 2 feet G inches log, to that with the double saw it would require 240 minutes or 
4 hours to square two 30 feet logs, or if we allow for tinning, &e., 5 houis, and would, thciefore, 
onlv square tour 30 feet logs in a working day of 10 hours. It required moic excavation than 
I liked lor machinery which was to be moved at least once a jeai ; and, again, even supposing 
it as good or as well fitted for our purpose ns machinery of another dcscuplion, I thought it 
advisable to try another pattern, so that we might nrrivc at conclusions as (o which was best.. 
I thcrefoic rejected Massey’s machinery altogether and aftei mature consideration and in- 
spection of saw- machinery nt Home and on the Continent, nnd consultation with General 
Mackey, I decided oh getting llio engines from Rnntome, Sims and Head, tho well-known 
makcis at Ipswich, niul the machinery horn Allan, Ransomo nnd Company of Chelsea, who 
make its manufacture their speciality, and I eventually selected the following macliinciy : — 

1 Horizontal single blade saw frame for slabbing Juigo logs up to 4 inches diametei. 

1 Lnigc rack ciicular saw bench to take saws up to 72 inches, and worlr up logs up to 
21 feet diameter. 

1 Small circular saw bench to take smallei pieces up to 1-J feet. 

This mncluneiy.tobo driven by two of Rnnsoiue, Sims and Ilcnd’s 10 II. P. econo- 
mic. expansive portable engines, is calculated to slab and convcit 8 large logs of 4 feet, nnd 40 
of 2 feet 9 inches diametei pci day of 10 hours, besides small work to be pei formed by the 
small cucular saw. (Captain Wood’s machinery, as has been alicatly stated, is not calculated to 
convert more than 4 logs pei day of 10 hours, besides small work.) 

Making libcial allowances for waste of time, meals, holidays, &c., I calculated that we 
might leckon on at least. 20 logs pci day, averaging at least 30 cubic feet each, or GOO cnbic feet 
pcrdiem, which for 200 days would give a minimum outturn of 120,000 culiic feet converted. 
It doe» not appear necessary nor docs time permit to give any furtlior explanation of the machi- 
nery which 16 still in a trial stage. , 

My sudden recall to India in November 18/3 rcndeied it impossible that 1 should inspect 
the machinery dining construction and after it was finished, and hi ing it out to Bombay as 
originally intended, but those duties wcic performed as far as possible by Colonel Pennon and 
Mr! Bauetl, who suggested a brake to the engines, without which we would atlorwaids have 
experienced difficulty in getting them up-glint. . 

Mr. Bairoll was auxiou 3 to have the machinery put together and tested heroic leaving 
England, but Mr. llansomo (lid not think it necessary, and the Secretary of Slate would non 
eaiiction the cxpcndiluie which w-ould have amounted to some £200 oi £300. This is to be 
ic«rct1cd us, owing to the unfoi lunate death ortho Engineer in charge at Carwai shortly after 
lauding, we wcie put to some inconvenience for want of knowledge oi tho several paits, fitting, 
&c., with which Mr. B.m ott would olhcuvise have been thoioughly acquainted. Some delay 
occnned in the shipment and trans-shipment in Bombay, but the whole machinery was safely 
landed at O.uwiu by Mr. Barrett in December 1 87 1-, and by the end of that month all was up- 
gliit near Jelapur wlioie Mujoi Peyton had decided to commenco operations. The engines 
which aictiio heaviest part— 'weighing 5 Ions each— weie taken by Mr. Bairclt (whom I accom- 
panied) from Carwai to Jelapur GO miles up-glifit, m five days. This was done by liai noting 
8 pairs of buffaloes to each, but the chief credit for the speedy nnd satisfactory manner in 
which the journey was accomplished w due to Mr. Baireft, who was indefatigable in his 
exertions. We pioeccdod timing the Chustmns holidays to lay out the plnn of slierl, main 
sliaftinn-, &c., on the giound, which we were ennhled to do heroic I left by tho land assistance 
of the rango officer (Mr. Whitefoul) without winch we should have done bndly, tho Engineei 
havin'* asalrcady slated died at Uaiwni fiom liver (lisoaso eontrauted before ho came to India 
For the jnogrrss beyond 1 his 1 can only speak fiom what Major Poylon has mat ten to 
mo. There lias been no'hilcli in putting up and woiking tho machinery, purl of which com- 
menced work within one month of its being on flic ground j the engines mid the suinll circular 
saw have worked veiy well and given no Iroublo; with the larger biiub of tho rack bench 
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there has been some buckling, duo probably to want of proper packing. This is what 
Colonel Peai*on alvvajs feniod, and I am glnd to hear fiom Mi Thompbon that he has now got 
a platfoim or carnage at Ahiii which 1 educes the tendency to buckle to a minimum. 

The horizontal machine was np and set to woilc moie recently, bnL Mnjoi Pej ton oxpret^e 0 
himself highly pleased with it ; he wiilcs,— ‘'It is a beautiful machine and woiks smoothly and 
woll." lie nppeais rather disappointed at its slow speed, 2. feet a minute, hut it was never 
intended to saw quickly, that was left to the lack bench which ought to do* 20 feet a minute 
with a 2 fuel <1 inch log if required. 

The machinery is now m full w oik, and Majoi Peyton talks of writing for moic in the 
shape of a vcitical finmc to cut up planking, ns he cannot keep pace with tho indents fiom 
Government Depnilmonts and the lorn! demand, lie finds, however, that it is not so portable 
as lie could wish, but the nett move will probably he much easier owing to gieatci knowledge 
of the machinery, and having the shafting, &c., all fitted. Major Pcjton has dispensed with 
the seivices of the Einopean sawyer nntl European cngincci he got from Dliuiwai, and 
is woilnng altogether with native oraplojcs, which he finds picfcrnble, and mites that he gets 
inoic work out of flic machines 

Both he and Mi. llniiett deserve the acknowledgment ol Government mid the depart- 
ment foi their exertions and care to leave nothing undone calculated to make the expeumeut 
a success, and as I took the icsponsibihty of •'election, kc., I desire to tender them mj best 
thanks. Neitliei pains nor money have been wanting to bring the matter to a nieces' fnl 
issue The machinery cost m lound figures £ 3,000 m lingliind, including cost, of hauling 
apparatus, saw-sharpener, cnginra* 1 - lathe, smiths 5 and c lrpcnlci!.* tools, double-purchase crab, 
extra shafting aud weanug pints, and a complete a<-oitment of saws, &c., calculated to last fur 
six years. 

Captain "Wood's machinery, with one engine, cost £1,000, and w’onhl base cost in IS73 
£ 1,200, owing to the rise m puce of iron, &e. I imagine, however, he had no spaie saws, 8:c., 
included m the above Mr Ohphanl may he able to tell us the latest news of the North 
Kanara machinery, regarding which Major Pej ton will submit a full report to his Government 
at the close of this ofiicial yeai 

Tho Inspector Gcneial Ims asked my opinion ns to the form in which the financial results 
and onttui n of mills should he kept for purposes of comparison. 

Captain Wood and I ngiee that, for the present at least, the simplest plan is for the mill to 
debit it«elf with all limber handed ovei to it at local intos foi unconverted logs, and take credit 
for the outturn, cntciing intei i«-t on origni.il outlay, allowance lor wear and teal , and costs of 
establishment cmplojcd on the debit side, and l ecording the iitiinbci of working days and hours 
during each month or the working season. Simple forms lor this can easily be dian □ up by the 
officer in elmigc, comparison of which will give valuable infonnation, and, I" trust, lead eventually 
to private enterprise stepping in aud buying or loosing our mills, taking over our timber in the 
finest oi at the ueaiosl depot, nnd leaving us to produce and conceive it. 

Tliat this is no Utopian idea I think jou will allow when I Mate that hhendy in Madras a 
private him is electing saw mills at Coinilutmo, and Ins taken the tawing of all our 
Anamallay teak on contrael, and I am in correspondence with them icgaiding the introduction 
of saw machinery aud taking over of all tnu timber in those foiesls. 

This was followed by JZ>. B. Thompson's papnr on “tlie working of steam 
saw machinery in tho Aliiri foiesls, Southern Division, Central Provinces.” 

If I remember rightly, it was Colonel Pear-on, Conservator of Forests, who fusticcom- 
mended the use of steam sawing machinery in the Almi forests for the purpo-e of converting 
the large amount of existing nusawn lunboi into railway ricepcrs. Tins was in the year 
3SGR. In 1S71 the demand for sleepeis for the "VTurdhi Valley Coal State Railway was con- 
templated to the number of 00,000 , to provide tbe.-e, it was decided to supply them liom the 
Ahin forests, and to employ fleam sawing macluueiy in their preparation. 

The imclnnciy piovided loi this purpose, at the recommendation of the Public Works 
Department, Cential Provinces, consisted of the following : — 

1 Large 311 inch lunboi fiamo. 

‘ 1 Citcnlai saw bench capable or walking 40 inch diameter saws. 

2 Poilnble steam engines of 10 II. 1*. each. 

One engine and the timber frame woie delneicd by the Public Woiks Department to 
the Forest Department at Kamthi m Mnicli 1572 ; aud by them it was conveyed to Alnri. 
Tlic other engine and cuculai saw Ipnch were sent up from tho Godavery works by steamer 
and Inndcd within five miles of Alapilly, the site of the piesont saw mills. 

On the oth April tho whole of this machinery was carried Rifely by the Forest DepaVt- 
ment to Alapilly aud the woik of electing it, building-sheds &e., commenced. Alapilly, as' the 
site selected, was fixed upon on account of its vicinity, and olhciwisc Uvorable position as 
i egaids tho forests from which the timber foi convcision had to be brought. On 2Sid May 
following, all the machinery was in vvoikmg ordei, and was fairly started. 

It wail not bo out of place here just to say a few wotds about the position and tbe dis- 
taucc of Alapilly from the principal tow ns fiom which it is accessible. Its general position 
with respoct to these lie-> m a ducctiou slightly south-easterly, the distance from each being : — 

From Kamtin to Alapilly 181 miles. 

„ Nngpur „ 171 „ 

„ AVmdlia „ 149 „ 

„ Chanda „ 73 „ 
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The means of communication are, fiv&t, the great southern road from Kamthi to Chanda, 
pail of which only is metalled and bridged, the lemaiudcr being an oidmaiy kntcha load. Prom 
Wuidha to Chanda Iheic is scaled}' a load worthy of the name, which, however, is in part 
made np by llio iccent extension of the inilway to IlingunghUt, a small town of lising 
importance situated about 5*1 miles north-west of Chanda. From Chanda to Alapilly a lough 
country carl track beais the name, and does the duty, of a road. Between Alapilly and Chanda 
lies the liver Wyngnnga or Pranhecta, a vciy violent and lapid stream during the rainy season, 
but which duimg the hot weather is fordable at almost all pomls. 'It will be seen horn this 
bucf debciiption that the situation of tho Almi Teak Forests liora any town of lmpoitanco is 
remote indeed , but we have now to look at the immediate surroundings of Ahui, or Alapilly 
as it should bo called, for it is heie our seat of operations lies. 

Ahui is tho nnme of the zcmuidnii, and also of tho chief village whore resides the 
zemind.ii. The village consists of a collection of huts scarcely nnmhcung 100 ; and the whole 
population of the zemindnii, some 2,072 squaie miles in extent, aveiages but S*7 souls to the 
square mile ; and the cultivated aica does not exceed 7,018 acres. Ilciem lies the chief 
difficulty the Foic&fc Department lias to contend with m the management nud working of tho 
foiesls ; foi not only is local lahoi seaice, but oven the necessaries of life — the coarse food 
giams — aio barely piocnrablc at coi lain seasons of tho ycai. Itecouise has, thcicfoie, been 
had to importing labor and food supplies at heavy cost to the Forest Department. 

Coupled with these disadvantages is the impossibility of communicating with the railway 
at Wuidha and Hinguiighul, or tho town of Kamthi (where tlicie is a Government workshop) 
w ltliiu anything like a reasonable time in case of accidents or petty lcpaiis being required to 
the maelnnciy; foi it must he obvious that, whom a laige band of skilled artiznns and 
mechanics arc employed, any break-down in the machinciy, if not quickly lcpaucd, must 
l e-.nl t in heavy loss aeciumg by the wages of an establishment forced into idleness. These 
considciations, therefore, led to tho decision, that in order to work with machinery in the hope of 
profit, the appliances and necessary means for Dairying out repaus and icnewal of damaged 
parts must be provided for on the spot. A small workshop was thciefore fitted up, and 
niateuals and tools provided in quantity sufficient to meet any cincrgcucy that should ante, 
except that fiom the bursting ot a boiler 1 

A few woids moic before closing these introductory lemarks. At the commencement 
of woik with steam sawing machinery, European engine drivers wcic employed; hut ns 
it soon became evident that these men could not live in tho foiesls, and that the expense of then 
maintenance during the idle season in tho rnuis was far too heavy a drain on the fuiidb at 
our disposal, it was agreed to get lid of them and employ native agency instead, and with 
this lattei we have been fairly succssful. 

I will now proceed with a statement of the working of the machinery. I have already 
described what soit of machinery the Forest Depailmcnt was supplied with, but I do not think 

I stud anything about the working capacity of cither the ‘timber fi.imc or the cucuhir saw 
bench. I will now do so. 

The limber frame is one built by S W. Worsam fc Company, Chelsea, nnd is constructed 
on a pattern which is obsolete at the present day with such machines. Mr. Woisam, junior, in 
a paper on mechanical saws, published in the Tians.iclions of tho Society of Engineers, 
Loudon, 18G7, calls it a "lecipiocaliug saw fiainc w hut both leans are, however, in use m the 
best books we have treating on the subject. The machine wo have at present to deal witli wo 
shall continue to cnll the limber frame, and as such describe it. The Iheoietical powci of 
this mar. tne is, that it is capable of Inking in a log of limbei, eilhoi 30 inches squaie or .‘10 
niches diameter. This is why it is called a 30 inch frame; though practically it is better 
adapted for sawing timber of less size, ns will ho shown heicaftcr. 

The motive power to diive this machine with cfTect has been found to range from S to 
12 liorse-powei according to tho hardness or othmwi«oof the timber. With seasoned leak 
wood it has been found with 10 liorse-powor nominal to be only effective with diameters of 
18 inches, and four saws working at 5 inches apart. For Iaiger baulks of timber it has been 
necessary to leduoe the nmnbci of saw blades (cutting at any one time) to 3, or even to 2, to 
enable the available Btcara-powci to do its duly. 

Mr. Woih.iui, junior, to whose paper picviou<dy quoted I am indebted for mnoh practical 
inhumation, lias m an appended tabulated form given 8 II. P. ns the average rcquiicd to 
woi k.tbc machine effectively, which, however, lie somewhat qualities by saying : 

“In detoi mining tho powci lequiaito to drive saw fi. lines, wc must ho guided by the number of 
saws cinplojcd, and tiic chaiactci of tho inatoual under couver.ion," 

Fill Hull ! — 

“ the ftiol'C of oui limbei fiamc if. 22 iuclios, that in, tho crank of tho dm mg shaft has a radius ot 

II niches, and consequently the frame to which tho saws am suspended has an up-and-down movement 
of 22 niches cither way. Tine is called the Htiolro of the train** " 

Ttcforiing to what Mi. Woisnm has to say on the subject of length of slioke, hi*, 
word*- are : — 

" The length or stroke in most effective, both n B regards extent and quality ol sm face, when equal 
to depth of maleiial sawn, because, on the complete jiseension of thesaws, all those teeth that wen* 
piuviomdy hnried in tho woil. aio withdrawn, thus affording nn oppoitumly for the sawdust to fall out 
and imt eliol, o them (the teeth). 

“This nilo, liowam,” he iurlhcron says, “is not Btrictly observed in eousluieting largo trainer, 
except m <■ unn aheio a constant ntaudaid of work ia icqaned, and though a frame inuy he colonial <*d 
to take ui a eci tain swed log, it is seldom called upon to fulfil its utmost duly, _ + ' 

and ..s inct cased length of slioko considerably adds to the dimciibionB mid cost of the machine, any 
diminution in this loupect must be viewed with favoi by tbooe mtcicstcd.'’ 

1 * 
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This then, is the leason why tlic timhci frame the Forest Department is working at 
Alnpillj'j has only a 22-mch stroke with a capacity foi taking; in a log of 30 inches squaie, but 
this is not its most effective capacity as will be imdcistoofl fiom what has jtibt been said. 

The length ol stroke and size of the fiame having been desenbed, I have yet to show with 
what rate of = tiavcise the culhDg edges of mill saws ate considered productive of the most 
useful effect 

I shall an-ain appeal to Mr. T7orsam’s papei foi tliisinfounation. Iiesaj-s that " a i,ite of 
traverse of 225 icet per mmntc gives the most useful effective lcsulfc." But how is this rate of 
trnveise foi each *-aw to he attained ? I have shown that the length of stioke of the machine is 
22 niches, or 183 feet, what number of boats must tbo machine then make m one minute 
in oidei to attain the full tiaveise of 225 feet ? This is found by dividing the lattci by the 
space moved in one stioke, viz., 1*83 feet, the answei being 130-3 oi say 140, which is 
the nnmbei of stiokes the machine is icquiied to make m one minute to piodnce the most 
effective lesult ' 

I will now describe the actual pcrfoimances of the machine when diiven at the velocity 
just stated. 

In the case of oidmaiy logs of seasoned teak, which arc ensiei to saw than when giocn, 
ranging from 10 to 1 8 inches diameter, the rate of cutting attained by each saw is 1-1 inches 
lineal measure per minute j oi ahoiit 1 5 feet supuificial. In the case of logs of less diametei , 
it has attained as much as 20 inches m the mmulc ; but since the cutting speed is icgulatcd 
by the size of the baulk, and the number of saws woiking tlnough it at one time, any late of 
woik may be attained langing between 0 and 20 inches per minute, that is, within the range 
of the feeding appaiatus attached to the machine, power to drive, of couibe, being proportionate. 
Now, stating wliat in piactice has been found the case whilst the machine has been in peifect 
oidei and well attended to, the average late of sawing has been ]50 lumnng feet per hour 
registering the work of three saws only, no matter whether that nuinbei oi moie were actually 
employed. 

In a woiking day of 20 Iiouts {the woikmg day at Alapilly) the average result denved 
from the registered measurements of woik extending over SI consecutive days, which include 
many mteiiuptions, of couise, caused by small accidents and wearing of pails, showed that the 
outturn wrs 2, 330 running, or 3,119 snpeificial feet per day, or 117 lunmug oi 15G superficial 
feet pei hour. Thus, by tnkmg a lmge number of days, a fail ly concct averago lias been deduced. 

The cost at which this out-turn u-as sccuied, including tho laboui employed on the 
machine and tlie engine dnving it, contingent expenses, supers mug establishment and cost 
of maintenance of the forest workshop, was 14 annas per 100 niuning feet, or 11 annas and 
3 pies pci 1 00 snpeificial feet. 

The capacity of a machine may be .very great, and its Out- turn of work be such as to 
fully luahso the expectations formed of it, but tiiere is anothei element which I must refer to, 
and which has eieiyihuig to do with the successful working of machinery I ruler to the 
pai t the establishment woiking the machines can play as rcgaids the total onl-luin. In 
w'ood-woi king machines especially this may be &aul with more truth than with any othei class 
of machinery that lam acquainted with For with the former lie many nppoi tumlies of 
idling away lime, which can scarcely be nppaiont fill it is mea&uied with lesulls, and hence, 
the opeiators play a most impoitant part as to whether the full out-turn shall be lealised. 
or otherwise. 

So intimately connected is this fact with the profitable woiking of machinery of the 
class we are obliged to employ, that I would lay tlie gientost stress on it, foi, next to keeping 
the machines m ordci, the men who have the working of it must know the value of tune 
and its consequent ie=ult The Inbour employed must in all cases be skilled and to some 
degiee also intelligent, not only wlioio the handling of material to be wi ought is concerned, 
but also in tbe dncction of tlie means to effect it. Tbe establishment must theiefnrc be trained, 
and must know tbe value of time. To feed tbe machines piomptly, to diivo them so that the 
full effective power shall be biouglit to boai on the work in hand, aie the important points that 
opeiatois have to bo trained to obsuivc, and to which tlioy should bo compelled to ahlierc at any 
cost 

I shall now pioceed to n dcscuption of the circular saw machine. I liavp already said 
that the one working at tho foie&t mills at Alim is capable of lunmng a 40 inch diameter 
saw. To drive such with full effect would lequuc IS or 20 lioi=c-pouoi j hut as we have an 
engine of only 10 hnisc-powor, tho pmicijial woik done by the machine is confined lo 
cutting down Ihe sides and ends of 5 inch slabs, which are, iri the fhsl instance piepaiedbytbe 
timber flame, and couveiting them into sleeping of fi'x 10"x 5'' scantling. If this machine 
weio supplied w T ith a sufficient quantity of sm.li slabs, from 200 to 300 sleepcis could be finished 
oil* by it m a woiking day of 20 limns, but tho nveiage quantity of woik when fed bv 
the limber flame, which must itself be in full woilnug older to accomplish it, has been 200 
sleepeis per day. By the adaplniion of a continnnce, known as the sliding table, for feeding 
the saw, great piecision oi work has been attained with this machine, as well as flic out-turn 
of woik being considerably inci eased by it. Tho sliding fable lcfpiied to was designed and 
constructed at the foie&t woiksliop, and consists of a w ooden table woiking on auti-fiictiou 
rollei-t — the rectilinear advance against tho working pait ol‘ the saw being diieoted by guides — 
tbo powei moving the table being the pushing force of two menagainstaeioss-picce.it 
the head of tho table. A diminished necessaiy powpi to move tlie timhci worked against, 
a c w T ell as to guide the cutting of the * aw in a straight hue, rae the objects thus sccuied. 
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A circular saw bench, such as the Foiest Department has at Alapilly, can bo puichased foi 
Bs. 1,500 to Us. 3,000 when new, and the moie impiored patterns, with self-feeding movable 
tables, for about Its. 8,000 each. But the initial cost of those machines, when the necessary 
power exists for driving them with effect, ought to be no objection to their general employ- 
ment in forest mills wheie timber is being worked up They me eminently useful, and do 
a largo quantity of work in a vciy easy and inexpensive way. To construct such a machine as 
would work up to the standaid of the most iccent improvements, would not cost, if made up m 
the forests, moie than Rs. 700 including the price of turned-Etecl spindle, healings and cast-iron 
racks for mounting and running tho table on. 

Though Americans excel in the use of the circular saw m the convei°ion of timbei, yet 
they scaicely ever think of employing any machines but such as can lie constructed on the 
giound. 

Instead of the solid heavy cast-iron benches, they use a frame or stand made of stout tim- 
bers lirmly bolted to tlio joists and cross-pieces supporting the floor of the factoiy, the saw 
spindle and saws being puicliased fioni the lcguiar manufacturers. 

Cast-iron benches have tile advantage of durability, and are undoubtedly conducive to a 
more smooth action visible in the work turned out ; but whore the initial cost is heavy and 
cannot be met at the time, I would advocate tho cheaper construction, lough and less (tumble 
as it is, as being capable of perfoiming a laige amount of useful work at the cost. 

I have now to speak of an auxiliary machine belonging to a class wlucli is nkin to the 
circular saw machine, m that it requires to be worked at a high lotalive speed to produce 
appiecialilc results, and it is of a kind that no saw mills should be without. I mean the saw- 
sharpening machine which docs its woik by the agency of a rapidly lcvolvmg emery disc 
driven by steam power. It grinds the teeth of saws down to the sharpening point, 
which without the inlcr-position of sueli a machine would have to be done with files 
and by hand at a much gieatcr cost. Such a maolnno as I have endeavouied to describe 
heie was purchased by the Forest Dcpaitmcnt, and cost, including a set of emery discs, 
about Its. 000. It was soon, however, evident that at tho late we wcio woikmg, one machine 
would not suffice for the sharpening of all the saws that had to be emploj cd, and therofoie two 
weio neccssaiy. A few figures will show this, especially if they are connected with what 
has been previously stated. Since the effective ralo of tiavcisc for the cuttmg-cdgc of a 
saw has been shown to be 255 feet in one minute, m one hour the space passed thiough 
would be 15,800 feet. This would represent in mntennl sawn about 70 lunning feut, which 
in a shift of 5 houis would amount to 360 feet ; but this quantity of work I must say is never 
actually done by one saw within that space of time, owing to delays in suppljing fieshmateiinl, 
oiling of the machine mid engine, and backing of tho timber carnage which had cnined the log. 
forwaid through the frame. All these operations take up about 18 minutes of cacli hour, during 
which the saws are not working, the actual average performance per saw per hour being 50 run- 
ning feet, or 250 such feet in the shift of 5 horns. After each shift, and befoic the succeeding 
one begins work, the saws are taken off the frame and sent to the saw-shaipcners to be 
sharpened and reset, a fresh set of saws being meanwhile attached to tlie timber fiamc. 

The circular saw, too, does about 180 running feet per lioui , but the material is invariably 5 
inches thick, which gives a cutting speed of 900 run uing fcot in the shift of 5 hours. Comparing 
this late of work with that of the timber fiamc, we must remember that while the formei cuts 
through timber of 5 inches thickness only, the lattoi has to cut through an aveiage of 16 
niches j and if gauged by this last standard, the aveiage of work done by the ciiculai saw 
would, iu the 5 boms, be about 281 running ieefc only. 

It will now be scon why two saw-sharpening machines were requited. For saws have 
not only to he shnipencd, but have also to be leset at tho end of eveiy shift; and this occurs 
four times during tlio course of 20 hours. This second machine was improvised at Alapilly, 
being built somewhat on the pnnciplc of tho one we lind purchased. Our material was wood, 
though the spindles and collars to rnn tho craoiy discs on had to he made of steel ; these the 
, forest workshop turned out. When finished the new machine cost about Rs. 80, nnd is to 
this day to the fiont doing all the work icquircd of it. As these machines aie necessarily 
diiven at a veiy high velocity m order to produce the giinding effect of the emery .discs on 
the steel of the saws, rcooiuse is hail to steam as a motive >powei. We work both our ma- 
. chines off a single line of shafting made from a bar of, round iron of 11 inches diameter run- 
ning m metal bearings. This shafting also was made on tho piemises, costing n little moie 
than the puce of tlio non in Bombay and its carnage to Alapilly. 

Excellent descriptions and drawings of the sawslnupeuing machine will be found in 
Mr. Worsam’s published papeis on mechanical saws, a copy of which I now lay on the table 
for the inspection of those who care to refer to it. Thoic is also anothoi book, wiiltun by an 
A mciican, called " the operator’s hand book of wood-working machinery." These two woiks 
thoiougLlj’, illustrate and explain the mechanical contrivances cmployed.ai the picsent day 
' m the convulsion of timbei. 

I will now slate what the actual working expenses of sawing by, 'steam macbineiy are 
■ The average cost per 100 luuning feet duiing a part of last woiking season was found not to 
exceed 14 annas, or 11 annas and 3 pies per 100 supeificial feet for the timber frame, and 
10 annas and 2 , pies per, 100 lunning feet foT tlie . ciicnlar saw. The cost of turning out a 
finished sleeper 9'x'10 , x 5" by mnehinciy has been found to stand at 8 annas 10 J pics. This 
i .is the actual cost including establishments^ employed in , woikmg tlie mnohineiy and attached 
to the lorcst woiksliop. , _ , 
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The following statement, diawn up at the suggestion of the Inspector General of Foiesls, 
howeiei, gives the whole expenses with total out-turn dining an entuc woikmg «eason. 

1.— Statement of woil clone Iff mo mill. 
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XI,— Detailed Statement of chaiges 

1 Pay and allowances of Engincci (Native foteincu) 
1! Establishment employed on the machinery . 

3 Establishment employed on the tirnbei 

4 Fuel . . . 

5 Wat oi ing .. 

G Oil, gi ease, and stoics foi working 
7. Bepans (including n oil shop establishment}, 

S Contingencies , ... . . 

9 Ettiaoidmaiy chaiges . ••• hi 


•u 


•• 


• •• 


A Total of current chai ges ,. 

B Add cost of establishment maintained foi the null during the icccss 
C Add 10 pei cent ot capital outlay on maclnneiy 


Total charges against the ont-luin of the woikmg season (91.00S) 
cuhie feet , «• , « 


Bs A P 

302 3 4 
2,671 13 1 
1,075 5 1 
175 11 5 
201 0 11 
879 3 7 
1,197 0 7 
7b 3 1 


7,271 11 1 
500 0 0 
1,533 0 0 


9,303 0 0 


Total chaiges pci 100 cubic feet 


10 3 7 


Ifc ispist ns well to state heie, that these results wete not attained at the vcij- outset of 
our careei with steam saws. Our efforts in the direction of economical woikiug dunug the 
commencement was any thing but hopeful, for our knowledge and experience wcie next to 
nothing. A trip to Bombay, liowevei, sanctioned by the Child Commissioner of the Central 
Piovinces, aud nniuspection of saw mills belonging to Messrs. W. Nieol and Co., soon showed 
bow to manage our own. I dale the success of the Alapilly mills fiom that time; foi, picti- 
ous to it, nobody on the establishment had ever seen saw mills at woilc The Eiuopcan driveis 
could give no help, for they know nothing beyond duving tlicii engines JFiom the com- 
mencement of the working season of 1872-73 the mills began to show a fail out-turn of 
w oik, wlucli has since gone on impioving as the establishment gained skill and cxpci lcnce 
m working up to the full powers of winch the machinery was capable. 

A short compansou of costs between hand-sawing and sawing by machinery null not 
stand out of place heie. We wall suppose that hand-sawmg was the agency going to be 
employed in making sleepers rn the Aim i foicsta, and not machinery. I do not think I ovci -slate 
the case at all when I say the neccssaiy amount of laboui could not have been procuied in 
the Cential Piovinces ; and if impoited, the piobabihties aie, some of the men w'ould have 
sickened and died, and the lest would have then ion away. The cost of bringing tins Inborn 
together and feeding the men till then tumal in the foiests would he groat, as I doubt if they 
could have been got to como foi less hiie tlmn one rupee pei sleepoi . Wc will, howevei, assume 
tliat we got the w'oik done foi less, say at 12 annas per sleeper, which would be about at the 
rate of Ks 8 pci 100 running feet of sawing ; the charge per 100 slecpois would then have 
stood 

Bs A P. 

Felling and logging 8 3 Ions of timber, at 10 annas per ton of 50 

cubic feet . ... 5 2 5 

Carnage to depot of 100 picpared Bleepeis, at 3 annas each . 18 22 O 

Sawing 100 sleopcis by hand,' at 12 annas each . . . . 73 0 O' 


Total . 93 11 5 

or, eay 1 lupec per sleeper. The solid contents of such a sleeper would be "‘124 cubic feet; 
and allowing one-tlmd of the material felled and logged to be unproductive, wc should require 
about 417 cubic feet foi cveiy 100 sleepeis Of couise, I heie a=sumo that Iho felled limber 
is sound, foi if hollow, the waste would be much gieater. 1 have seen it lange as high as 1 5(1 
per cent, Wlieic such material as this has to be cut up into pieces of a fixed size, the expense 
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of sawing- is also necessarily increased. However, I will turn to the price at winch 100 
sleepers precisely similar could bo turned out by machinery 

Its. A P 

Foi felling and logging 8 3 tons, at 10 annas poi ton 5 2 5 

1 Carnage to mills of above, at 1 nnna per cabic foot, or Es 3-2-0 pei 

ton . . . . . 2G 1 0 

Sawing by machinery, at 4 annas each 25 0 0 

Total . . . . 56 3 3 


aS against Rs. 98-14-5. Saw machinery may give unfavorable returns when unsound timber 
has to be converted, for then a laiger amount of unproductive mateiial has to bo collected 
and biought to the mills, whilst theio is also a waste of sawing power m the conversion. 

Now, as regards the suitability of machmeiy for foiest wmk, I think it must entiiely 
depend upon circumstances, such as the situation of the forests, the mateiial to bo woikcd up, the 
luling price of laboui. See., in their vicinity. "When the lough timbei can be felled, collected and 
brought to a central depot, wheie alone saw-mills ought to be elected, at a cost which will not 
be in excess of that for wlncli it could be converted by band sawing on the spot whole it was 
produced, or when the carnage of such timbei in bulk to a market is impiacticable, tben, under 
those circumstances, the use of machmeiy for the purpose of conversion is sanctioned by evciy 
consideration. 

Moreover, for general work wheie there is a demand for sawn timber of various dimensions, 
and not of one unifonn size, as is the case with lailway sleepeis, in fact, where no waste of the 
rough material is possible, whole every cubic' foot brought to the mills can be utilised, the 
advantages of having machmeiy are unquestionable, both as legal ds economy of timber and 
the piice of its conveision. 

Hitherto, with the Government saw-mills worked by the Foiest Department, the case 
has been very different, and since it is a subject which must have frequently occuired to most 
forest officers who have hnd to do with the supplying of sleopois for lailway purposes, I make 
no further apology for introducing it in this paper. I mean the folly of calling upon the 
Forest Department to supply sleepeis for i ail ways, while the rest of the wood material icqmred 
for the lines is allowed to bo puichased from elsewhere by the Railway authoiitics. 

In the conveision of our timber into sleopets there necessaiily must be hundreds and 
thousands of pieces of good sound timber capable of being cut into posts, lafleis, battens and 
planking, but which from Bize nnd shape are, pei Imps, unfit for sleepers. Now if, with the 
order for the supply of the sleepeis, theie was also sent au indent showing the total quantity, 
with specifications, of all other timber lequited foi the line, including lailway keys, we should, 
whilst supplying the former, bo in a position to utilise a gieat deal of tlic mateiial which, under 
existing circumstances, has cithei to be left iu the forest, or laid aside at the mills as beiug 
unfit for Bleepers. The fnot is, the economically woikmg up of the piodncts of our forests 
demands that theie shall be no wnstc ; but so long as the present systom is permitted, so long 
there will he waste. "We caunot force this timber into the market ; it may, or may not, sell 
there ; but if sawn up to specifications for the railway, the matter of its disposal is at once 
settled. I am sure fins subject requires the best attention of foiest officers, for on a propci set- 
tlement of it will greatly depend what I cannot but apprehend ought to be the case, viz., the 
largely increased use of machinery for the conveision of wood. I hope to see the day not far 
distant when machinery will play an impoitant part in Indian forest management. 

Now, as to the class of machinery giving most useful lcsults in the conversion of timbei, 
I should certainly say none surpass the pcifoimanccs of those in use at the picscnt day, via., 
the circular saw nnd timber frame. Were I to have the planning of a foi est saw-mill and recom- 
mending of machineiy best adapted, I should recommend two timber fiames of 30 and 24 inch 
gauges, and one cncular saw bench capablo of working 60-inoh saws. The bench I would con- 
struct myself, only purchasing the saws, spindle and i ack for mounting tlu» i unnrng feed table on. 

Emery discs and vices for the saw-sbaipemng machines would also have to be piucliascd, 
the bodies of the machines being- constructed of wood on the spot. A supply of mateiial and 
tools for repauing .damages, a small lathe, and a suitable establishment of native artizans 
would also have to he provided. 

The driving power I should advocate, would consist of two^ portable 20 horse-powei engines, 
by Clayton and Sliuttlcworth, supplied with clutch arid univeisal joint so as to be driven 
together, the power being communicated by them to the machmeiy Ihiough shafting. 

With these engines the timber fiames could be woiked at 15 and 10 hoisc-power lespect- 
ively, whilst the circular saw would consume about 15 horse-power nominal. The lathe and 
saw-shiupening machines, requinng very little driving power, could always be supplied from 
the actual suiplus over and above what I have named as the rcquiiomcnts of the wood-working 
machineiy which has been liberally calculated. 

It is safei to eir rather on the side oF excess than having too little power wherewith to do 
the work. In the Himalaya, wator-powci is available to a veiy gieat extent, and at every 
degree of necessary fall; sawing maohmeiy, theiefoie, of the most poweiful description; and 
costing 1 when in actual work the merest trifle, could bo erected, I should think, at less than 
hall the puce now paid foi machineiy duvon by stoam. 

Cajytain Wood then, described the steam saw-mill at Suttiana in Oudli. 

Mr. Molesworth then made some remarks on the financial results of con- 
version of wood by machinery. Seventeen years ago, ho had read a paper at the 

TJ 
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Institution of Civil Engineers shewing the difficulties which militated against 
the introduction of machinery in converting wood, such as wear and tear, interest 
on the capital, adjustment of work, stoppages, loss of timber, &c. He would now 
read an extract from a hook written by an American manufacturer of wood- work- 
ing machinery, a man not likely to be prejudiced against machinery of this des- 
cription. This referred to conversion of wood generally , moulding, planing, &c., 
not to sawing only. 

“Tlieic is perhaps nothing in manufachning that so often leads to mistakes as tlic 
want of a tine estimate of the saving effect of machines. It is tv most natural thmg to 
estimate the labom -saving of a machine as the difference between what it will piotluce with 
on operator, and. what an opeiator can produce without a machine, an estimate that is altogether 
wiong and unsafe Without following out the vauous questions that enter into the relative 
cost of perfbimmg a ceitaiu woik m the two ways by computing lepans, investment, power, 
loom, insuunce, rest, danger, ko , we have only to turn to that piactical and certain test, the 
past history of hand and power peifoimance 1 ’ * + ~ * * 

"To go to facts, we shall tmd in England and in Noitli America that the geneial saving 
effected by machineiy in this class of mauufactuie does not exceed 15 per cent in its cost, 
and is much noaior 10 pci cent , as an aver ago , it is even so little that in some instances lie 
3 r et find hand labour competing in the manufacture of cliaus and tables, and were it not for 
the division of lnboui earned out hy the exclusive opeiation of the manufactuicis when 
machinery is employed, the difference would he still less ” 

"Eiom these things a tolciably concct idea can be foimcd of the influence oi gaiu of 
the machines when applied to the opciations in general, and how likely wo are to mistake the 
value of machineiy when considered with lefcrcnce to special operations unless we have some 
mles to guide us m contesting hand and machine peifonnauce ” 

111 some cases labour is not obtainable, and here it would be necessary to 
employ machineiy, hut its financial success is not always so great as is general- 
ly supposed. For example, in brickmaking hy machinery, where every thing 
appears to be simple, and tlic bricks are turner! out at a great rate, hand labour 
has been found to compete successfully with it. In the case ol forests where 
heavy wood has to be moved up to the machinery without good means of 
transport, the cost of carriage will eat up the profits due to rapidity of work. 
The circular saw is very useful for small wood ; but in large work the friction 
of the large revolving surface causes great consumption of power, the saw is 
apt to buckle, and its high velocity causes great friction. The double tension 
saw has some advantages for single cuts ; it is more easily counterbalanced than 
a reciprocating machine. The hand saw would probably he ultimately used for 
large timber, hut. as yet. it has not been sufficiently perfected. It has many ad- 
vantages over other kinds of saws : great velocity, not much friction, and less 
tension than the reciprocating saw. One objection against it is that the 
blades are apt to brepk ; but a manufacturer had told him that supposing the 
breakages were five times as frequent, it would still pay to use the hand saw. 
It was also rather difficult to back-up and lubricate, but those disadvantages 
would probably disappear in course of time. In forests where sldlled labour 
and supervision are hard to obtain, it is very difficult to introduce what would 
be theoretically the more perfect machine for working. 

Dr. Schhch said that there are circumstances where saw machinery, whe- 
ther moved by steam or by water, may be useful, but w o should never forget 
how little saving there realty is. A great difficulty consisted in the unlicalthi- 
ness of the forest, where the falling sick of one individual frequently stops all 
the work. He was very much obliged to Mr. Molesworth for preventing 
steam saw machinery from becoming a hobby of the Forest Department. 

Mr Brandis remarked that there were two essential conditions for the 
successful introduction of saw machinery into our forests, 1 st the forest must 
contain mature timber in compact masses, i e., not scattered about ; 2ndly 
hand labour must be uncertain, or elso very expensive. Under these circum- 
stances machine labour may become a necessity. "We must now endeavour to 
collect precise returns of the work done by the three existing sets of saw 
machineiy, viz , those at Alapillv, in Kanara, and in Oudh. These returns 
will hereafter enable us to say whether saw machinery should be resorted to 
more extensively in our Indian forests, or not But looking at tho subject 
broadly, he agreed with Dr Sclilich that in most Indian foiests saw machinery 
would not pay. In one way, however, unhealthiness is in favour of machinery, 
as sawyers often bolt m hundreds at tlic appearanco of fever or cholera. In 
conclusion he thanked Mr, Molcsworth for preventing our taking too sanguine 
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a view of the advantages to be derived from introducing saw machinery into our 
forests. 

Mr. Shuttle worth thou communicated the following remarks on steam saw 
machinery in the Bombay Presidency : — 

In Bombay, Messrs. Nicol and Oo. have steam saw machinery at Tank 
Bunder which supplies almost all the sawn timber required in the northern 
districts of Bombay by the Public Works and other Departments of Govern- 
ment as well as by Native States and private building enterprise. The wood 
chiefly in demand is teak, a great portion of which is obtained from Burma. 
Intending builders send to Messrs. Nicol and Co. indents with specifi- 
cations of tlic wood they require, which is sawn up to the sizes indicated, and 
supplied ; it is, therefore, manifestly more to their advantage to go to Messrs. 
Nicol and Co., to obtain the wood they require ready sawn up and fitted 
to the sizes suited to their wants than to have recourse to the Forest Depart- 
ment for timbor in rough, having to saw it up by hand. With this fact before 
him, and tlic Forest Department having at command a largo tract of forest in 
the northern portion of tlic Presidency, the Dangs, situated within 40 miles of 
the Bombay, Baroda and Central India Bailway, and containing very large 
teak and other limber fully capable of supplying Jill the wants of the adjoining 
Collectorates and Native States, the Conservator of Forests was fully justified 
in recommending to Government the purchase of steam saw machinery for the 
Dangs. Government fully approved of the proposal and an indent was prefer- 
red on the Secretary of Stato for India for steam saw machinery exactly similar 
to that provided for North Kanara and selected 'by Captain Campbell Walker. 
But nothing has been heard of the fate of this indent. The saw machinery asked 
for has not. yet appeared. Another benefit in addition to supplying tlic demands 
of sawn timber for proposed buildings, anticipated by the introduction of steam 
saw machinery into tlic Dang forests, is the saving in wood for -tho above Ghat 
trade. At present all logs taken up the GMts, which arc from 1,500 to 2,000 
feet high, have to he dragged by cattle, and as small sized logs only can be so 
dragged, it follows that, of large trees, only a small portion of the timber is 
taken into the market and pays its value to Government; the remainder of the 
wood is wasted in tlio shape of chips that are axed off the natural log to make 
the limber portable. 

Tlio Dangs arc not only notoriously unhealthy, hut very sparsely populated, 
and for these reasons it is extremely difficult to obtain the services of sawyers. 

Mr. Fernandez communicated tlio following extract from the “ Revue dcs 
Eaux et Forfits.” 

Mr. George Robinson of Now York, has invented a new and most remark- 
able method of sawing. A platinum wire raised to a white heat by an electric 
current lakes the place of the saw, and is worked to and fro in precisely the same 
manucr as a tension saw. The rapidity with which the wire passes through the 
hardest wood is something incredible. According to the inventor, planks and 
scantlings of all sizes can be turned out, and, as the wire is thin, all kinds of 
curves can be cut with it. The surface cut by the wire is, of course, carbonised, 
but this carbonisation is entirely superficial. 

The Municipal Forests op Simla. 

Mr. Vincent then read the following paper on the above subject : — 

The sonataiinm was fust established in 1830, the laud belonging’ to the Slates of Pntliala 
and ICeuntal being exchanged with tlio British Government As part of this nirangcmenl, 
17 villages belonging to the Kcunlal Chief wcio trnnsfened to the Butisli Government. The 
present sanatorium occupies the site of these villages. Until the yeai 1858, nothing lemnrk- 
ablc appear* to have occurred in connection with these foicsts. 

They remained under the charge of the Deputy Commissioner, Simln. The inhabit- 
ants of the foiriounding villages and the Simla community were allowed to cut grass 
and firewood liue. In 18o5 the municipal committee was established, and iu ISoO the Com- 
missioner vested the municipal hoard with full authouly over all the woods and foiosls on 
tbo Simla Hill, remaining that the village boundaries wore merged m those of the station, 
and deprecating tlio concession of a light to fell timber to cither Natives or Europeans. ‘ Up 
to 1859, the villagers bad made no claim to tho proprietorship of the lands suirounding 
these villages, and the only prescriptive lights to which they Inid claim were tliuso of •cutting 
« iass and Ihewoml and timber for domestic and agrirultur.il puipo^es. 

& In this year, however, one Nath, n zemindar, leased some land sunoniiding his cultivation 
on u peipcluul building lease. Tlio light of Nath over this lund was disputed, but ‘the Doputy 
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Commissioner declared the lease to be legal bj- deciding each village to be entitled to a 
ceitam amount of pastille, grass and jungle land, in piopoition to its cultivation. About 
this time several gentlemen became propnetois of villages, and by vntue of what they 
afternaids considered piopnetary 1 iglits, Ibcy foiled the tices in the adjoining forests At 
the time however, they obtained by payment pet mission from the municipal committee to fell 
these trees, and only commenced felling them after having obtained such pci mission. 01 
couise, if each of the 17 villages on the Simla Hill had rights to an .amount of foiesfc land 
suirouudmg its cultivation, and could cxeicise complete control ovei the=e foiesfc lands, the pio- 
bable lesuld would he that Simla would «oon become a hare tract destitute of hecs. The 
claim to forest lands was the moic uncalled foi and nnsuppm ted, as many of these villages 
owed then piospeiity oi then veiy existence to the establishment of the sanatorium Up 
till 1S55 sites for houses continued to he given away by the Deputy Commiesionci. Since 
that time it Las been the piaetice only to sell waste land, not to give building sites ori foiesfc 
lands except in special cases, as ifcbas been pioposed to reseive nil the remaining foiests 

In 1870 an officer (Mr. A E Wild, of the Punjab Poiset Department) v\as Mint to draw 
up awoilnng plan foi the Simla foiesfs. This was commenced, but owing to the weighty 
point whether tlic Deputy Comrais*=ionei J s decision, giving piopnetaiy lights in adjoining 
foicst lands to village lioldeis was to stand, no piopci and definite plnn of operations could be 
biought out. The actual boundaiics of the forest vveic nndefined If this decision was con- 
fiiincd, the finest lemainmgto the municipal board would have been so inconsiderable, that it 
would have been scaicely worfli while enleiing into a scheme of management involving any 
large outlay. One of the propnetois had alicady exciched Ins right in vntue of tbe decision 
and liad cleaicd whole hill sides of timbei Fiuthcr devastations wcic stopped by an injunction 
to lefiam fiom taking possession until fuither notice 

Since Mi "Wild wiote Ins lcpoit, the municipal boundaiics have been laid down and defin- 
ed and the greater paifc of the foiest which you see on the Simla ridges may he regarded as 
the properly of the municipality. It is now proposed to have a propci plan of opcinlions for 
the next 5 years, and, in older that this plan mnybe completely aud thoroughly earned out, 
the municipal lioaid intend applying to Government foi a trained European forest longer on 
Rs 150 a month to take cliaigoof its foiests. The i casons given foi this step are to inei case 
the revenue of the municipal ljoaid by .cutting of limber, and by replacing tlie unicmiineiativc 
oak aud lhododeudion by deodai, to provide against the erosion of the lull side®, to improve 
the landscape, and lastly, to gain bettor ventilation by judicious thinnings, of which some parts 
of the forest aie in gieat want. During the nuus some paits of the station am very stuffy and 
close. At the pi esent time no legulai fellings oi thinnings are being cniried ou ; only single 
trees aie cut where they are in the way, or too old to stand. Although the wood situated jn 
compounds of the vnnous houses belongs to the hou«c owncis, no trees can bo felled within the 
municipal limits without express pci mission of the municipal committee. 

Mi. Wild’s rcpoit having only gone so fai as to divide the forest into blocks, I cannot 
give you much information as to tile woiks which will be earned out during the next five v ears. 
The blocks are sixteen in numbei, all have natural boundaiics. Tbe fiist and only thing that 
has as yet been pioposed isto thin blocks Nos 1 and 15, and make a Inal planting of deodar in 
block No. 16. Block No. 1 is noilh of Prospect Hill; No. 15 is tlic deodai forest ljing below 
Benmoie , and No. 1 G is the land lj mg to the north of No. 15 towmds the Barra Simla 
Bazar 

The chief tices found in these foiests arc — 

Queicus dilatata Pyius vanolosa 

Quercus meana. Cedi us dcodara 

Rhododendron nrboreum Pinus longifolia. 

Ilex dipyiena Pinus excclsa 

Abies Smitkiana. 

Colonel MacMaJton remarked that no trees were felled now within the 
municipal limits, and that no proprietor can out trees even on his own estate 
without previously obtaining leave from the municipality. Dr ScltUch objected 
to tbe contemplated replacing of oak and rhododendron hy deodar;' it was 
difficult to obtain a good supply of water for Simla, and, therefore, above the 
level of the church, ho would rather interplant oak and rhododendron than 
cut these trees down. Ilr. Brandis said that when he first came to Simla in 
1SG3, the western side of Jakko and other slopes were covered with oak and 
rhododendron, under which species the soil remains more moist and forms a 
good bed for deodar; in consequence, the deodar had encroached and nothing 
would be easier -than to encourage Ibis; but it would bo a great pity, to get rid 
of the oak altogether. The ultimate plan for a portion of these Simla slopes 
would, probably, he a mixed forest of oak and deodar. 

The Impregnation oe "Wood. 

A paper on the above subject by Dr. Worth which will appear in an early 
number of the “ Indian Porcster* ” was then read to the conference by 
Mr. Bill. 


I 
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Fokest Maps. 

i 

Tlio fifth day’s proceedings were commenced with Captain Bailey's paper Monday, lltli 
on “ Forest Maps” as follows : — October. 

Wh^n I fust undertook my present duties, a gieat doubt existed as to the icquiiemenls 
of foiest mops in India. 

Colonol Pcaison, at tliat lime officiating as Inspecloi -General of Foiests, consulted a num- 
ber of olliecis of the Forest Dcpai tmeut on tins subject, and their replies led me to suppose 
that maps 011 a very laigc scale, showing the topog'inphy with minute accuracy, would be re- 
quired. 

I however obtained permission to commence woilc on Lhe scale of i' = 1 mile in Debra 
Dun, North-Western Piovinces, and I now exhibit tlnee sheets of the map in which all the 
detail the scale admits of has been shown. These sheets me based on data furnished by the 
Superintendent of the Gicat Tiigonomctiicnl Survey, and aic constiuctcd on the same system, 
and with the same attention to accuracy of detail, as those issued by the Survey Depaitmcnt 

One copy of cncli sheet is purely a lopogiaphicnl map; but on the otliei copy some in- 
formation residing foiest giowtli has been recorded Washes of colour have been used to 
indicate the diflVienl Kinds of tiecs, and numbers 1 , 2 , & 3 , to show various degrees in the 
density of the nop. 

To sin vcy in this way the whole of the foiests under the control of the Govornmcnl of India 
would, with inv small establishment, take a gicat numbei of years; but I hope to bo able, 111 a 
manuer hereafter to be described, to reduce the amount of labour in surveying lopogi. 1plnc.1l 
details, and to obtain such assistance fiom the Consci valors of Provinces as will greatly expe- 
dite the w«ik in band. 

The Government of India bas sanctioned n proposal to send young officers fioin the pm- 
vinces under its immediate control to go through a course of mstmclion under me. The first of 
the 1 * officers, Mr. 0 . Grcig of tho Noilh-Wcstorn Provinces, has been at woilt foi about six 
weeks, and others are shortly expected. Tbc'-c officers will, on completion of their course, iel.mii 
to their owii piovinces, Iheic to work under the Conservators, and will leecivc professional advice 
and assistance from my«clf. I11 this mnimci I hope that systematic noik may shortly be com- 
menced in all piovinces , 

I have no doubt whatever that the first things we inquire are good sketch maps These, 
if carefully made, will in many casus answer the requirements of the department foi some time 
to come ; and whenever a more accnrnte anil detailed survey has to be made, they will prove 
of the greatest assistance. I would instance the maps being prepared under the oLdeis of 
Dr. Seblich, Con-ei vatnr of Bengal. These aic, I understand, partly compiled from existing 
maps, ami added to by lough surveying and sketching. I tlunk Hint the vnluc of such maps 
for present purpose*, mid ns 11 guide to the execution of subsequent and more aceurato siu vcys, 
ean hardly lie over-estimated ; but I wisli it to be distinctly understood that such sketch maps 
ns I have above alluded to cannot be considered as fiual woiks ; they must precede the hettei 
class of sin ve ys, which I propose pieuently to diicuss, but cannot be substituted foi them. 

As n huger extent, of forest area is biouglit under systematic management, a hettei elnss of 
maps will certainly he required , and I hope to be able to couslruct them partly by the aid or 
my own officer*, and partly' by that of tho officers who will lmvo returned to their own pro- 
vinces aflei going though a couisc of lnsliuction. These officers will, at any rate, make all 
the slmteh map* which may be required. 

The qaeMion of whether such detailed maps as those now made of the Debra Dun are 
a nece°-it.y I shall go into further on, nnd I shall be very' glad of Ihuopimonof the officers pm- 
hent on this Rubjecl. We have, I think, at any rate shown th.it wc can m.ikp good topographi- 
cal maps, and if Con&eivalois aie of opinion that less detail will serve their requirements, 1 
shall he most happy to reduce tho amount; but I wish to insist tliat, however muoh my uork 
maybe icdueisl to a skeleton foun, tho skeleton or framework should, foi the better elass of maps, 
be accurately laid down, Mi that they may he capablu of completion at any future time. 

With n, view to- the collection of infoimation regarding the system of forest mapping 
pursued in France and German}’, I was, while on leave last year, directed to visit coilaui forest 
offices 111 those countries, and I now proceed to lay bcfoic you, as shortly as possible, the results 
of the cxpuiicnce I gamed them. ■ . , 

FRANCE. 

On the 2 till September, 187 d, T went, in company with, Colonel Pearson, to tho office of 
the Director-General of Forests, lie was absent, {join Paris, but M. Foistall, who was acting 
for him, took ns ovei tlic portion of tho office which is assigned to surveys and maps, and 
lie also presented me with a book of instructions for the execution of foiest surveys. 

We subsequently visited tho forest school at Nancy, where wo were received by M.M. 

Mnthion and Bagnoris, and M. Bagneris accompanied us into the Foi fit do Ilaye near Nancy, 

1 and to a finest near Si. Die, in the Vosges. M. Hcrpin, the “ Inspccleui ” in cbmge, also ac- 
companied us to the hitler forest. 

u 
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2. Fiom conveisation with the above-named gentlemen, and from the boot given to me 
by M. Forstall, I gathered the following iofounaLion — 

3 Snl-thi mini — The sub-division of a high timber forest is ai ranged as follows those 
poi lions which aio distinguished by differences of aspect, soil, giowth, &e , are separately demar- 
cated, and aie called “ paicellcs ” No sepaiatc “ paieelle" need be made of an niea loss than 
5 hectares (124 ncies), and if any exceed 150 acies they should be sub-divided The paitition 
lines should be made as stiaighl as possible, and advantage should be token of natural featuies 
oi loads to form then limits. 

A forest of large extent is sub-divided into “ seiies,” each of which is to be subjected to 
the same gcneial treatment, and the “senes" nio luitkei suh-divided into*' affectations" which 
aie auanged with tefercnce to the pioject foi management or tlic working plan. Each. “ affecta- 
tion" ordinarily couipnses seveial “parcelles.” 

In the case of coppice it is usual to divide each “ sene " into a number of equal or nearly 
equal paits, making use of natural boundaries as fai as possible. 

The limits of the “ senes," “ affectations," and “ paicellcs" aie permanent, but the“par- 
celles" aie for purposes of working frequently iuithei sub-divided into “ coupes," which aie not 
peimanent, and the limits of which aio drawn on the map in pencil. 

4. Dentil catwn — The extenor boundaries of the foiest aie usually marked by a ditch 
with stones at the coineis, hut sometimes by stones only. The latter aie usually 40" x 10' X 
8' and me buried to a depth of 2'. They me numbeicd consecutively, and bear on their tops 
engraved lines indicating the dneetion in which the houndaiy on either side lunB. Sometimes 
the ditches aie not continuous, but short lengths aie made nt the angles and at intenals along 
the straight lines. 

The mtcnoi boundaries aie not always marked by stones, and such of the partition 
lines as aie not lequiied foi loads, aie denied of stumps to a width of about a jard, and arc 
afterwaids kept cleai by the “ Garde Forcstiei." 

5. Foiest survey conducted hj forest officers, — The officers of the Forest Dcpaitment execute 
special suiveys of the foicsts. These aie now all completed, and the maps arc plotted on a large 
scale, but some of the leduced maps still remain to be drawn. 

6. Descriptions of maps — The maps aie geueially of two kinds, " plans dkisscmblage/' 
and “plans paitiels;" but a third, showing each “pai cello" separately, is sometimes constructed. 

7. “ Plans pai lieis.” — The " plans paitiels" arc diaun on a single sheet of drawing papei. 
and contain one or moic complete “senes." "When the lequiied aica can be got into one 
sheet on the scale of 2 J 0C (23 34' = 1 mile), this scale is adopted, and when this is not pos- 
sible -3 ^o( 1-2'G7'=1 mile) should be adopted, but ^15 (G33'=l mile) is sometimes em- 
ployed. 

"When a “sene” consists of a number of detached poitions which cannot be shown in 
then pioper positions on one sheet of paper, they may be drawn independently on tlic sheet, 
each suirounded by a boidei, and a small scale plan of lefcrencc should be ndded in one coiner. 

The “paitiel" maps contain all boundary marks, all traverse lines with their lengths and 
inclinations, and the aiea of each sub-division is wntten withm it All the details which have 
licen surveyed arc also shown, except the lulls, which are not icqiiired on this map The ,r plans 
partiels" aieicquucd on the laige scale above indicated, to give a clear plot of the boundary, to 
leave room foi the record of iorest operations, nnd for computing the mens of fellings, 
thinnings, See 

8 " Plans d’ assemblage.” — The “ plans dkwsemblage " should represent the whole of one 
forest on one sheet of paper, and the largest possible of the following scales should be used, 


(12 67' = 1 mile), (G-G3* = 1 mde), (3 10' = 1 mile) 01 ^ (1-26' = 1 mile). 

It will contain the whole of the details shown 111 the “ plans paitiels,” of which it is an cxactcopy 
on a icduced scale, the reduction being usually effected by proportional luangles. It will 
liowevci contain no lines or figures of consliuction, and the hillb will be shown 

0. Colouring of the maps. — The different clashes of foiest, as State, communal, or private, are 
distinguished by borders of different colouis ; tbe“idnes” aie also distinguished bj boideis, 
and the “affectations” by flat tints of colour; but the colouis may be also used for showing the 
different species of trees, as resinous, deciduous, S:c. , 01 for tlic different classes of ciops, as 
' high foiest,” " coppice undei high foiest,” “eomeision of coppice into high foiest," 01 
“ coppice." 

10. Marginal table. — In the margin of each map should be added a table show mg the 
names of the cantons, the names and numbers of the “series,” “ affectations,” and “paicellcs” 
with their areas, and the mean age of ilie trees in each homogeneous “paicelle" 

11. Work in the field, inangnlation and travel sing — The code contains detailed instructions 


foi the conduct of woik 111 the field, and pi ovules for the basing of the suivcj of ull consider- 
able areas on tlic data furnished by the Oidnance Survey. If sufficient triangulation does not 
exist, it must be supplemented by additional luangles, or mam points must be fixed by the 
system of heux guoinutiiqucs, or by that of polygons. 

Great accuracy n, enjoined in ibis piimnry operation. The boundaries, exterior and 
interior, are to be traversed ; but no instiument of greater accuracy than the pusmatic compass 
is recommended foi this puipose. The traverses are to be connected with the tiigonometueal 
stations and computed and collected by them. The amount of correction allowed is 1 to 0*2 
per cent, for lines fiom 100 to 500 yards long, and 2 per thousand for longei lines. All details 
within. 100 jards o£ the boundary should be suucyed, and the position of impouant objects 
withm GOO yards should be fixed. 



( 83 ) 

- 12. Topographical details. — The code contains minute iusti notions for tlic suivcy of topo- 
graphical details, mid states that the following' should be shown on the maps, mr,: towns, 
villages, liamlcts, faim*, houses, clock towera, livers, streams, ponds, pools, spnngs, fountains, 
swamps, floating places, railways, roads, paths, partition ronds and rides or ditches, with boundary 
stones, embankments 01 cuttings, enclosures, hedges, walls, bridges, crosses, posts, rocks, mines, 
quariies, sandpit*, maikcd trees, peaks, important ravines and lidges, and generally all features 
of the ground. 

The altitudes of a certain number of points must be determined cither trigonometrically 
or by- levelling. The configuration of the ground is to be expicssed by horizontal or veitical 
shading, or by contours. Tbo laLtor should be at 35' intervals when the scale is — h - (GdJ.Frrl 

mile), and at half that distance when tlio scale is doubled. They may also he pul. m less accu- 
rately by levelling' two or tlnee contoms, and filling in tbo lemamder by eye from these. 

13. I leaint, however, that in practice much attention is not paid to the accurate delinea- 
tion’ of topographical featuies. Such of these as do not form boundaries arc not surveyed, and 
such indications of them as aie fonnd on the maps aro either enlarged by pcntagiapli fiom 
the oidnance tnap on the scale of _1_ tO - S'= 1 mile), or are putin by guess-work ; the latter being 

the usual plan. 

. The objects aimed at in the construction of the maps are, Itf, to obtain conectly the areas 
of the various sub-divisions of the forest ; .and 2 /tdfg, to show then aspect. Washes of colour tu 
indicate llic general direction of the main slopes are considered quite sufficient for the latter 
purpose. 

M. Bagnerifi said that the forest officers do not requite accuracy in the representation 
of topographical details, and that it would be a waste of time and money to attempt it,. He 
consideied that generally the principal wntci-oourscs should be measured, and that such of the 
mteivoning ridges as do not foim lines of sub-division should be put in by cyc-sketclr During 
my visit to the Foidt do Haye I had the map in my hand, and I saw for myself that there was 
no attempt at accuracy in the representation of the hills, which had been enlarged by penta- 
grapli from the ordnance map This £oie«t is on a plateau with slopes, some ot them rather 
6tcep, lunuing down to the Moselle and the Memthe, and occasionally ‘LOO to 700 feet in 
height 

° X algo had the map of the forest in the Vosges with me when I visited it, and I here ob- 
served a more marked inattention to topographical details. This forest is on a hill, and com- 
prises diflWcnccs of altitudes amounting to about 1,600 feet. The roads wcie put in by eye- 

bketch, and many large lavmesweie entirely omitted 

14-. The forest maps aie never printed, all the icqmied copies being hand-drawn. 

When the map of a foicst consists of several sheets, these aro bound together in an atlas, 
which contains in- addition to the maps, a legistcr of tiigonometrical operations,, plot of 
tuangulntion, table of areas, and table of fellings. 

15. I have obtained the following Fiench maps : — 

1. " Plan dkissemblage" of the FoiSt de ITaye ; scale 3‘IG'' = 1 mile. 

2. “Flan partiel ” of do ; scnle 12' 07" = 1 mile. 

3. Plan of “ pavcelles ” of do; s'cale 12'67" = 1 mile. 

. 4. Map of the FoieL Domanialc de Labourse ; scale ISkGT" = 1 mile. 

5. Map of the Foret Domaniale de St. Die, sene la cQtc Saint Martin; scale 1S - G7 # 
= 1 mile. 

G. Carte de France, showing the Foicl de Haye; scale O'S" = 1 mile. 

7. Caifcc de France, showing the forests mound St. Did; scale 0'8" = 1 mile. 


SslXONY. 


X rcc eived a letter of introduction to Henn Oberforsfcratte Judeich, the Principal of the 
forest sohool at Tharandt, near Diesden, aud on my arrival at Tharandt, I was met by Herrn 
Judeich with Professors Nobbc and Iiuntze, flora a discussion with whem I gathered that the 
following is tbo system of forast mnpping pu railed in Saxony. 

n Subdivision and demarcation.— The ground is carefully examined, and the areas .stocked 

am f ilium*"" . -i ji j_ji mi 1- a*. 
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be noticed* Sufficient lines arc cicaTcd round those sub-divisions to enable them to be surveyed, 
■ and their boundaries are marked at intervals by zinc plates on trees beai mg the number of the 
“ Parzclla " in which they stand. When a forest is in good working Older, the limits of these 
sub-divisions arc readily distinguishable by the appearance of tl.c trees. 

The "round is Autlicr cut up into compartments of fiom 45 to 100 acres by cleared lines 
lulled " Scbncissen.” These arc, unless they bo also roads, not more than one yard wide; hut 
tbo roots which occur on them are dug up, and the lines are regularly cleared every 5 years. 
IL is not at all necessary for the “ Sohncisscn ” to coincide with tlic boundaries of the “ Par- 
zelle " The former arc neatly always cut straight, while the latter will of course veiy seldom 
bo so. The compartments formed by the « Schneissen" should be of nearly equal aieara the 

same forest. 
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To divide a lull foru«l in tlii«s manner a line would probably be cut as straight as possible 
alon" the ndgej and tian&verse lines would be cut fiom this, in a direction approximately 
perpendicular to the lines of contour. If the opposite sides of the blocks can be paiallel, or 
nearly so, they will bo more convenient for subsequent foiest operations. 

The group of compaitments which forms a separate protective eliaige is called a " section/’ 
and this is distinguished by a numbei Thp compartments or spares enclosed by the 
“ Sclineissen 11 aie known by letters,, and tbe “ Paizellen” wrtbrn them by numbeis, as for 
example “ Al, A2, A3, Bl, B2, B3, Section II, Tliaiandter Reu'ci ■” whore parcels 1, 2, 3, of 
compartment A, and 1, 2, 8, of compartment B, of the second Section of the Tharandt district 
aie indicated. Stone pillars are used for the demarcation, both of the exteiior boundaries and 
of the compartments. 

3 Foiest Sun eg conducted by Forest Officers — Special surveys and maps of all the forests 
are made by the office is of the Foiest Department. Thci c is one superior officer nt the head of tlio 
survey and woiking-plan biancli , and the young officers on first joining the department fiom 
the forest school aie attached to him foi the purpose of executing anv surveys that may be 
lequucd, and for carrying oat the periodical revisions. The forests have, howevei, all been 
suiveycd and mapped long ago, and llieie is little surveying but that conuected with the lovi- 
These lelatc chiefly to the rccoids of age and species of the trees, unco changes in the 


sions 


boundaries, loads, &<•., aie now seldom made. 

4. Descriptions of maps The “ SpcciaUartc. 33 — Tbe same classes of maps aie made for all 
forests, and they are as follows — The “ specinlkai te ’’ on the scale of T -' nir (12 G7' = 1 
mile), wbieli shows all the exteiior boundaries as well as those of tbe compartments and “ Par- 
zellen ” with their names or numbei s ; all the topographical details which have been suivej ed , 
all the boundaiy pillars with their numbeia, also tho names of the adjoining properties ; but 
no hills are shown. 

This map is kept m manusenpt only. Two copies are made, one of which remains, with 
the local foiest officei, and the other is sent to tho central office at Drcsdeh Each officer has 
the map of his own section only, and no combined map of the various sections composing each 
district is made on this scale. 

When any felling oi cleaung operations arc earned on, the aiea so treated is carefully 
measured and marked off on this map, and fiom it arc calculated geometrically anv aicns which 
it may he necessaiy to aseeilain or to lay down, any changes of boundriy which may occur 
•uc also noted on it. The scale adopted is found a convenient one for these purposes 

5 The“ Ecsiandcslarie.” — The “ Bestandeskarle ” on a scale ofun.nitir (3*1G' =1 mile) 
gives eveiything that is shown on the ft Spccialkate ,” hat the parcels :ue coloured to show the 
difference m species and age of tiees. Tire former aie distinguished by diffcicnccs of colour, and 
tbe latter by differences of shade. E.ich parcel bears tbe colour assigned to the prc\ ailing tree 
within it, and slight admixtrues of other lands me not noticed ; hut when the latter occur in 
consrdci able numbers, their piesence is indicated by spots of their colour. No bills aie shown in 
tins map 

The •' Bestandeskaite ” should contain, if possible, the whole of one “ Revier” oi distiict on 
a single sheet, and may thus compuse seveial sheets of the " Spccialkartc” fiom which it is 
i educed. 

Eveiything but tbe colour is lithographed in the Oidnance Suivcy office, and the following 
copies only aie at fust coloured, viz , one foi each officei in cliaige of a section, one foi the officer 
in charge oi the distucl, and one for the central office The maps aio colouiod by baud, and 
when this has once been done the lovision becomes an ensy matter, as all Idlings, &c , aie ie- 
coided in the “ Special liar te/’ nud the parcels which have not been touched butween tu r o periods 
of revision arc mciely advanced a grade in age, r e. t they arc colouiod darker. 

G. The “ Geognostisehe Tei ram l arte 33 — The “ GuoguostisclicTerrainkaite” is on the same 
scale as tho “Bestandeskarle/’ ur. S 16' = 1 mile Tins map is constiuctcd for the purpose of 
hbowiug the lulls and geological foimations, which me delineated on copies of the ‘■ame lithograph 
as is used for the “ Bestnndeslcaito.” 

7. Worl in the Jieltl. — The snivey of each foiest is a separate and independent woik, not 
based on the Ordnance Survey, which did not exist at the time the foiests were suiveycd. No 
Iriangulation was attempted. The houndanes, exterior and intcnoi, and tbe loads, stieams, 
houses, ponds, &c., wcic all surveyed by tiaveising with tbe plane-table and chain, no oilier in- 
struments haling been employed The lulls weie not survcj'cd by the forest officei s, those 
which appeal on the “ Ten amkartc ’’ aio copied by hand. in. the Oidnance Sui 


Surrey office, from 
TJ-utio ( 5 ~b* == 1 mile), which is published on the 


geological 


formations aie diawn bv the forest 


appeal 

tbe oiigiual orduauce map on the scale of 
scale of (1 13' = 1 mile). The 

ofliccis. 

8. Decision of the maps . — A caieful levision of all the maps is madeeveiy 10 years, and if 
necessary a new " Spccialkarte " is drawn, showing the latest additions and coireetions, and a 
new lithogiaphis made But unless giound lias been bought and sold, oi unless the forest has 
been bo “converted” as to render a change in the limits of the “Paizellen” necessary, it is 
probable that tho Tension will consist entirely m rc-colounng the "Bestandeskarle.” 

9 I have obtained the following maps fiom Tharaudt : — 

1. The SpeeialLute of Section II Tiimnndtcr Revier. 

2. Tho Bestandcikatte of tho Tliaiandter Revier, with Section II coloured., 

8. The Tcrrainkarle of do , with Section II coloured. 

I visited .this forest m company with the officcis mentioned in my first paiagroph, and 
studied the maps on tho giound. The height of the lull tops above the valley is about 400 feet. 
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B ATARI A. 

1. On arrival nt Munich I obtained an interview witli Herr * Oberforstralli Baldinger, 
to whom I am indebted for tho following information. 

2. S til-division. — The Bcyicr in Bavaria is bioken up into K distrikte w each separately de- 
tached forest within it.j even the smallest, being so designated. Large extents of forest should 
be broken up into “distrilrto” not exceeding about 750 acics in area, by separating those 
poitiohs whose situation oi circumstances lender necessary a mode of tieatment diflbient from 
that of tlioir surroundings ; such, for example, ns highlands, lowlands, or lands held under differ- 
ent tenures. 

The “ distrikle ” thus formed are divided into compartment'! (abtbcilungen) of from 50 to 
150 acres by sliaight lines called M schneis«cn, M w Inch should he out as much as possible at 
right angle*! to tho prevailing winds, nnd which should, as far as possible, enclose portions of 
forest of similni age, species, and condition, and having the same soil and situation, the 
ultimate object being to bring each " abtheilung” into homogeneous forest. 

Differences of age, specie®, or condition, winch may bo found* within each "nbtlieilnng" 
arc tben dcmai rated; these aic called “ imterabtheilungcn , 31 nnd they aie subjected to such 
treatment as will tend to their subsequent assimilation. When this result has been obtained 
the limits of the u untcrabtheilungen^ me no longer piesei ved. 

The suh-divi'ion of the forests is in tho hands of a Royal Commission, which is also 
charged with the drawing up of the working plan; and which consists of a superior officer from 
the oentinl office nt Munich, with the piovincinl and local administi alive and executive officer®, 
each for his own piovince, eiielc or division. The Commission proceeds to tho forest under con- 
sideration, and having tlieie framed its proposals, submits .them thiough the local Government 
to that of the Kingdom of Bavaria. When sanction has been accorded to their scheme, the 
'lines of demarcation are laid down and cuL by the local officers, and thoy aic then surveyed 
nnd mapped. 

If maps did not nlieady exist, it would ho liecossaiy to survey and plot the outer bounds, 
rivers, roads, Src., before the Commission could enter on its work. 

3. Original Surveys nol made hj tie Forest Dcpailuunt .— Original surveys have not been 
made by the Forc®t Dopaitment, as the whole kingdom has been surveyed and mapped by 
oljier departments, and ample materials exist for (lie construction of forc'd, mnps. Tbcie 
ie, bowovci, a special blanch of the ministerial Forest Biueau nt Munich devoted to the prepaia- 
tion of the maps, which are all htiiogiaplicd. 

4. Description of Haps. — The same classes of maps arc made for all forests, and they are as 

follows: — 1 „ , 

« J'orsthavprl'nrteD— Tho “ Forslhnuptkarle ,, consists simply or the sheets of the revenue 
survey mnp (the f, Stouerkarle”) on the scale of (12‘G7' = 1 mile) which aie adapted to 

the requiiemOnts or the department, and arc sometimes reduced to half ®cale. 

The “ Steuerkai tc, u as prepared by the Revenue Survey Department, shows all the ronds, 
rivers, stioains, towns, villages, (aims, &c , and the outer boundaries al the foicsts, both State, 
communal, and private, ns well as those which are the properly of eluintablo institutions ; 
but it shows no lulls, neither does the forest map which is made from it. The Slate forests 
arc dislmguMicd on the latter by a red liordci. 

In all cases where tile sub-division of the forests had been effected before the revenue 
smvey wns made, the limits of the “Rcvicrc,” "Disliiktc” and "Abtlieilnngen " were shown in 
the “Steuoikarlc;” when tin® was not the case, these, with the boundaiy stones, weie sm rayed 
by the forest offiueis, nnd plotted by them on to the " ForBllmuplkart^.* 3 The limits of the 
" Unleiahtlioiiungen ” are not printed ou this map, hut they arc dinun m pencil. 

The special object of this map is to show the intricacies, of the boundary on a large scale, 
and thus to facilitate the purchase, sale, or exchange of land. All such transactions are re- 
corded on the mnp from tune to lime ns they occur, nnd the lithogiaph is thereby corrected at 
th*c periodical ic visions. , . 

In n few exceptional cases whoic the boundary is sn inlnrnte that tlic rcale of sOoT 
docs : 



(3'1G" aas 1 'mile), or -JLg (2-53' = 1 milo)j 3-lG*^ 1 mile is tlie scale usually adopted, and- 

the laige-t is only us&d ’in eases where the course of the boundary is such that it could not he 
shown elcarlv on n smaller scale. The woilring map shows all llic State and communal foies tsinid 
those which 'belong to charitable institutions, which aie distinguished the one fiotn the other by 
holders of different colouis. It gives all the detnila which nie found in the map on which it is re- 
duced, with the exception of the boundary Btoncs, which me not, inquired on it. The names or 
numbers of tb* ,( Itcvicrc" "* Distrikle .” and " Abthoilutigcn ” are htiiogiaplicd, different kinds 
of type being used to distinguish them. The “ Unleiablhcilungen," aic then added by band 
in pencil, aiitl they are coloured m various ways to represent the species of tree which they 
contain j foui shadch of each colour being used to show differences t»l age from 1 to 120 yenm 

in four equal periods. ■ . , „ , , , 

- When the country is maiked by comparatively small hills or undulations, no iiul ‘lian- 
)0 n> whatever is added ; but for mountainous district® second copies of the map are picpnrcd, 
similar in every ro-pcct to those above described, but with the, addition of tho representation 
of tlio .principal bills. These are copied from the Military Topographical Atlas on tbc‘*calc of 



( 86 ) 

i , (1 26* = 1 mile) Sheds arc generally cut up and mounted on cloth so as to give each 

officer concerned a map of ‘the poition of foiest that is under lus cliaige, and pocket copies aie 
also lwinllv made to he earned about in the foiests; these contain tabulated extiacts from the 
working plan, showing the ti eat meat which the vauous plots aieto leceive. 

G The " biiiwtionxlarfc.”— The " Sitnalionsknite” is constrnetcd by simply colouring on 
the sheds of the Ibhtaiy Topographical Atlas the limit? of the circles and " Beviero ” of the 
State foiests and the outei houndanes of the communal and private forests. See Nothing 
smallci than a "Bpvici" is shown. 

The Military Atlas is on the scale of (1*27'= 1 mile), and is somewhat similar to the 
English Ordnance Suivey maps, It contains all the topogiapliical detail which the scale 
admits of, and is made independently of the ic venue survey. 

7 General Map of (he Forests of the Kingdom of JBavaria . — There is also a gencial map of all 

the foiests of the kingdom of Havana on the scale of 200,1100 (0-31G" = 3 mile). 

8. JToil in the field — For the suivey of such sub-divisional lines as weie not laid down at 
the time of the eonsia notion of the 10 venue map, of the limits of the " unteiabthcilungcn," 
and of the dealings or fellings which aie fiom time to time earned out m the foiests, the local 
ofiiceis use the plane table and chain only 

0 Fe> tsion of the Maps — A levision of the maps takes place every 12 3 'caib, and if neces- 
sary the lithographic stones aie coneotod, and fiesh copies of the maps are struck off Hen 
Bnldingei vciy Inndly took me over the office in which this was being done. 1 also visited 
one of the State foiests neai Munich 111 company with one of the forest officois, who biought 
with lum Ins pooket copy of the woikmg map, which 1 examined on the spot. 

1 biought with me the following -maps: — 

1. A Sheet of the “ SteuoikniLu," scale ... 12*07"’ = 1 mile. 

2. A " Foislluuplkni to," scale . .. G 33" = 1 mile. 

3. A woikmg map without hills, scale . 3*17" = I mile. 

4*. Ditto ditto, scale ... 2'53" = 1 mile. 

5. Ditto with hills, scale .. 2*53" = 1 mile. 

G. Ditto ditto, scale .. G.83" = 1 mile. 

7. A general map of the kingdom iof Bavaiia (now 

obsolete)., stale . . . . 0’31 6" = 1 mile 

jj Two Sheets of the Alilitnrj- Atlas used for the “ Sifcuationskavte. " 

I am soriy that I was unable to get any of these maps eolomed, though I was very 
anxious to do so. TFlmn colouicd the woikmg map piesents much the same appearance as the 
Saxon " Specialkartc 11 

BADEN. 

For the following account of the system of foiest mapping pursued in Baden I am 
indebted to Hcriu Obei foislralh Both, iu cluuge of the estates of the Pnncc of Fuisfccnheig at 
Donauescbingcn. 

2. Sub-divnion , — Bcfoic commencing to sub-divide a foiest, it is accessary to settle where 
the roads can most conveniently he made, and when the plan of these is avinnged, the pailitioa 
may be commenced The mam roads and then blanches mnst he laid out so as to give access 
to every part of the foiest , and they, with the udges and water-ways, will form the basis of the 
sub-divi«ion, 

I 11 Baden the puncipal streams or valleys have been used to divide tlie forests into 11 Dis- 
tiikte,” for the size of which no mlcs exist They me the poitions of foiest enclosed between 
the puncipal topographical featuies, and if any of those thus formed appeal to be loo Inige, 
they may lie sub-dn ided at pleasure. 

In hilly countiy the configuiation of the gionnd ib tho only consideration in their forma- 
tion, and it is not nt all necessity that they shall be ol equal size. In flat countiy they, as 
well as the " Abtlieilungcn," should bo made lcctangulai ; and the lines should he cut =0 that 
the picvailvng winds may not sweep down them. These lines foim tho export loads, and such 
as are not lcquucd for this purpose need not be more than 6 feet wide. 

Although, as above stated, tlie valleys 01 water -com ses have been adopted as the natmal 
limits of “ Distukte," Heir Both lccommcnds that the udges he used for this pm pose; and it , 
appeals to me that this would be the moic suitable auangement in tlieforests with which I am 
best acquainted, 

"When the “Distubfco” have been laid out, they aie sub-divided into “ Abfhoilungon J ’ by 
again using udges, valleys and roads withm them to demaicale those poitions which have 
diffluent aspect, soil, &c. In hilly countiy it is not at all necessary for these sub-divisions to he 
of equal bizc ; they should he' laid out, with lefeienco chiefly to the configuiation ot the ground, 
the lines separating them beiug kept ns stiaight as possible. No " Abtheilung ” need he made 
of loss than 50 acios, and none should, exceed 1 20 acres. ' 

In high foiests of laige extent the numbev of sub-divisions thus foimcd will have no con- 
nection with the pci iods of felling , hut in small forests, which have to he worked independ- 
ently, it is bettei to lime twice as many as theie aro jJeiiods of 20 year* in tin* growth of 
tlie tieeo Thus if the pciiod of growth he 100 years, tlieie should be 10 11 Abtheilungcn/' 

"When these suh-divisions aie laid out, ' the paicels showing diffcienees of growth or 
species within them aie denial ented, but these (tho “ Untoi abtlieilungen ”) me not intended 
to lemam distinct fiom one another, as one of the ohjeols of the treatment they aie - to rcceii c 
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5s to assimilate- llie ciop in each « Abtbeilnng .” On this account the laltei should not be 
made too large, otherwise it would lie more difficult to attain this end. 

■ 3., Ik mat cal mi. The boundaues aic mniked by hewn stones, beating consecutive num- 
bers, which aic shown in the map They aie generally one foot above the ground, and abontten 
by eight inches horizontal section, and on their heads lines aic engiaved indicating the direction 
in which the ue\t stones aic to bo found. ' %y 

4. Special Surveys made bj ihc Officers of iheFoicst Department— Special surveys of the 
forests aie made by the ofliceis of the Forest Department. 

5. Foicsi map and icdnced copies . — : The only map which has been made is on the scale of 
lo'oir (l- r i*3"=l mile) ; but the original drawing only is on this scale, leduced copies being 
lithogiaphed for distubutiou. 

6. It is considered a gieat object to show one entire forest on a single sheet of paper, and 
piovidod that this ran be accomplished without too gieat crowding of details, any scale may be 
adopted for the copies. The y can, however, neier he less than (I 2G"=1 mile) on which 

the Military Topographical Atlas lias already been made, and it is piefeircd, if possible, not to 
use a soale smaller than j_L_ (3*95"=1 mile). This map shows the whole of the boundary 

lines, and the stones (with their numbers), as well as the topographical details which have 
been surveyed ; and bas also a table showing ibeaiea of eaeli sub-division. 

Tbe copies must contain the whole of the dotail which is shown on the oiiginal drawing. 

All the details are lithogiaphed except the limits of the sub-di visions Unlerabthcilun- 
gen”), which aie added m pencil. Boideis of colour .ne used to indicate the various species of 
tiees, and then prevailing ages are entered in a pencil note. 

7. Militaiy Atlas. — The only othei map which is used by the Forest Dcpnitmcnt is the 
Militaiy Topographical Atlas on the scale of AL (1 2G"=1 mile), on which the houndaiies of 

the Rcviere only aie shown. 1 

8. Worl w the field. — An old map was used for the purpose of laying down the lines of 
sub-division ; and when these were all marked on tbe giound and cut, the surveyors set to 
w r ork. They did not lay down the lines. 

All the foiesfc surveys were based on the data of the Militaiy Topographical Survey-. 
Additional points wcie fixed by tuangulation, the bonndaucs, exlciior nnd interior, were 
traversed with the theodolite and measunng slaves ; and the tmveises were all computed and 
corrected on tiigonometncal points. The loads, paths, nveis, streams, pouds, spinigs, towns, 
villages, farms, houses and all topogiaplucal details of whatevei kind found in the map weie sur- 
veyed by- theodolite tiavcise. The plane table was never used. E\eiy line that was tiaveised 
was also levelled, and diffeicnccs of level of 80 feci weie marked As tbe giound was then 
covered with a network of levelled lines, tbe suivcyors weie able, if the giound was not veiy 
much broken, to sketch in the intei vening contours Irom point to point; but if necessary-, in- 
termediate hues of levels were mn to give greater accuracy — , 

9. I obtained the following maps from Donauesehingen. 

1. A map of the “ Disliikt” Ochscnberg about 8"=1 mile. 

' 8. Anotbei foiest map on the scale of A- (G 33"=1 mile). 

3. A map of tbe Rippoldsau Forest on the scale of 7 - 98"=l mile. 

Two military atlas sheets of the countiy mound Donauesehingen. 

10. I visited the first-mentioned of lhc«e forests in company with the officer in chaigc of 
it, and was extremely interested by what I saw theie, especially by the gieat skill of tbe wood- 
men in felling the huge tiee3. 

GENERAL REMARKS 

1. Method of sub-dividing forests, and its bearing on the scale to be adopted — In the above 
description of tbe system of suivcying and mapping piusued in the countucs I visited, I have 
roughly sketched tbe diflbient methods of sub-dividing the foiests, because this subject is 
most intimately connected with the two fdrmei . 

The scale to which the maps must he duiwn, and the amount of topographical detail which 
they must contain, depend in a great measure on the extent to which the foiests are to be 
sub-divided foi pui poses of management. 

In France areas of less than 12 aei os aw not demaieated; hut in Saxony- the smallest 
sub-division may be of an acre. Sucli small plots as these of eoui so necessitate a map on 
a laige scale; and if their limits aie dependent on the foimation of the ground, and if these 
cannot be decided on without the aid of a previously constructed map, representation of much 
topographical detail becomes a necessity-. 

On account of iho comparatively high rales of pay drawn by- officois in India, it. seems 
unlikely that then numbcis can.be increased so as to reduce their executive charges to any- 
thing approaching the' small size of those existing in Europe. The forest could not beai ihe 
expense ; and I therefore think that, at any rate for many years to come, the Indian foiests can- 
not bo woiked in the same detailed manner ns those of the Continent of Europe. 

If tins be tbe case, a much, less minute system of sub-dmsion will suffice, and the maps 
need not be on so large a scale. 

2. The piincipul constdet nitons at present arc the scale and the amoral of topographical 
detail required. — The principal considerations at present aie — 

1st . — -The scale of the maps which will generally be required.. 

2nd . — Tbe amount of topographical detail which must he shown in them. 
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8. Two clones of maps, 11 worling” and "genet a ! 11 — In the countries I visited tliero were 
generally two clashes of maps ; one on a large senlc to record the details of the boundary, to 
assist in computing aieas, and foi other pui poses; the other of a convenient and portable size 
for ordinary use. I think theic is no doubt that we shall also it-quirc large scale and small 
scale maps, and it will be convenient to call the foimer “ woiking:," and the latter "genual," 
maps. The latter can always he contracted from the foimer, and theiefoio the scale of the 
woiking map is the mam consideration 

4. Scales of the Continental maps— Large sralc maps mllimit foils — I will briefly summarise 
what I have before said lcgarding the scales of the forest maps in Prance, Saxony, Havana, 
and X>aden. 

In France the working map vanes from 25' to G' to a mile, a common scale being 12', 
and it is without lulls. The gcueial map varies from 12' to 1J' to a mile and shows the 
hills; hut on whatever seale it may be, these aie not legularly surveyed, but are put in either 
roughly by guess-work, or arc enlarged from the published sheets of the military atlas on the 
scale of 8' to a mile , and tins notwithstanding that the original atlas sheets arc on the scale 
of about 5' to a mile, and that the hills could of course be put in. much more accurately from 
them. 

Iu Sarong the woi king map is on the seale of 12' to a mile, and is without hills ; the 
general map is on the scale of 3' to a mile, the hills on it being copied from the original sheets 
of the mihtaiy atlas on the seale of about 5' to a mile, which is fortunately at hand for the 
purpose. 

In Bat ana the woiking and gcneial maps me on the same scale as those of Saxony ; 
hut the general map is sometimes on the scale of 2‘5' to a mile. The working map is 
without lulls, and the gcneial map shows them in mountainous districts only. When they 
arc icquued "they are copied from the Revenue Survey maps on the seale of 12' to a mile.'' 

In Baden one map only is in possession of the executive foiest offiror The lesults 
of the survey aie oiigmally plotted on the scale of 1G' to a mile and without hills, hut lcduccd 
copies only aie issued on scales varying from this to that of the military atlas (1|' = I mile). 
On the l educed maps the bills are shown by a moderately accurate system of contours, and 
it is piefened that the scale be not les*- than about 4' to a mile. 

It Mill thus be seen that the prevailing seale for woikmg maps without hills is 12' to a 
mile, and for gcneial maps 3' or 4' to a mile, hut the latter may he an} thing down to li' to a 
mile. 

5. Tapogt aphy in small-scale Continental ?»aps. — The smaller scale, oi, as I have called them, 
the gcneial maps, always contain lulls. In Fiance hut little attention is paid to their represen- 
tation, and the most accuiatc method is to enlarge them fiom a map on 1 to a mile , in 
Saxony and Bn\ ana largo ecuIc topographical maps happen to exist, fiom which they can be 
copied ; and in Baden only are tliev specially sui veyed for the finest maps 

G. Exit ait from Mi. Brandis 1 report on the operations of the Forest Survey — I will lieie 
invite attentiou to paragiaplis 5 to 8 of jMi. Brandis' memorandum of 6th January 1875, 
on the operations of the Forest Smvey. lie treats of the object of the making of finest maps, 
of their scale, and the amount of detail which they should show. 

“5 Speaking liTonillj, the tuo and object of forest irmps m i) be said to be three fold first, to represent tbe situn- 
tion, aud, ns fur is snj be practicable, the topography of the fure-ts , sreond, to fix the limits of the forests, and t-o 
f militate the settlement of questions or cncroicliment nnd botmdaiv disputes, thrd, to on'nrc the system ttic working 
of tho forests, lij the representation on tbe maps nf intertill division lines nnd tlic determination of the area of com- 
partments Uhc m.un point to be kept in um mu't be to attain these objects with the least possiblo expenditure of 
time nnd mr>nc> , tbcicfiirc no more topigraplucal detail should be attempted thin is rcccssnry, the smallest scale 
v. inch will answer tliu pnrpose should be sclcctrd, mid Instlv, nil existing work should be utilised ns lunch as possible. 
In tlie printed limps no detail should ns n rule be shown wlucli is not of a mote or less perm ment nature. Tho charac- 
ter nnd age of the forest m the (liflcrcnt compartments will from tune to tunc ho entered by hand, but there nrc ccrt.un 
lines, such ns tli it v Inch separates rul from- hlioir nnd sissu fnro»t, which depend upon the configuration of the 
ground nnd nrc therefore perm incut Smh lines should bo entered in the printed mips. 

"6 It is evident Hint tho must detailed nnd nccnrvtc mans will be required in demnre itod forests which nre worked 
to their full extent, to ns to utilise the entire animal prodmtion in the s|j ipe of stem top nnd brunch-wood nnd other, 
forest produce In such eases it k essential to know the nren of each compartment, nnd to he able rendilj to nsccitnm 
the area of miv portions of compirtmcnli which for convenience of working it m.ij lie desirable to separate from the 
jri-,1 To this ilsss belonc, imong others, tbo Deobin forests, which fninish fuel to the station of ChaliVita, nnd the 
plantations m the pi mis of the riinjab Tho woiking maps of such forests must be on u lurge'scnle, nnd must contain 
ns much topographical dct.ul as po-siMo 

“On tlientbci hand, much less det tiled maps will lie required foi resems which, though demarcitcd, are notnt pre'ent 
fully wuiltd, hut in v.liicli the mun noik will lie protection and tlie keeping out ol fires Again, if forests of this 
description nrc hiudencd with foiist rights or pnvilect s v Inch it may be possible heicnftcr to commute hj the rh union- 
meat of part of the mca, more detailed mips will he Tcauircd at the present time tb.m in tracts v Inch .ire at tbe com- 
plete dicpns.il nt the S‘ito 

“Insllv, for foi csts tbe bound iries nf winch have not jet been dcmnrc*tcd, nnd in many other cases, sketch maps 
will gem rallj be sclficicnt fnr the present 

"7 Tlie following sketch of the noik to he done by the I'nrc'l Survry Department is not intended to exhnmt the 
►object. Other wants will become 1 uown long before’ the work here indicated is completed, nor must it he imagined 
that on tlie completion of nuj particular -urvi y the work of the depai tment vv ill cease in that forest. The snrveyof 
tho Dfin foiestc, foi instance, bn< laid down the present Government forest houuduies ; the gnwtcr part of these forests, 
however, is *u burdened with grazing privileges that protection liom fire is impo'-ible, ami the can only licaltorcd bj 
abandoning to tlicpriulego holders part of tlie forest nren Again, it 1ms, we understand, been decided to give ep for i 
cultivation p u-t ot the ibrests in ft* Fn"tern Dlir, so that it mnj be considcicd os cerfam thnt before long great niteni-, 
turns will UV e pi ice in tlie hound lines now 1-nl down on the maps 

"8 Ivor v ill it he possible in all cases hufori h mil to mark oil on tlie ground the sub division lines between blocks' 
.uid counuTlrarnts. Tlie fnniiation nf tlu-se sol division-, lor the pm pose of orgaui/inp the systematic working of nnj 
forest it in most important operation vbicli requires long pm ious study of tbu fwvst, a 1 non led -c of the demand for 
its prod nee in ditUrent directions, of tbe sources of labour, nnd of the tievtinrnt to which the different parts of the 
forest imist bo subjected 31ns opci itmu Will be of a more simple char liter on level or gently nnd uniformly sloping' 
ground where the division hues may be «ti light, than m u lull} country, but it cannot ns n inle lie competed before tbe 
topographical ruivcj of a forest is commenced. In many instances ilic topographical survej must serro to facilitate 
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this operation, hy Inj inc down on Iho map the poeilion of .permanent points or lines likely to be useful in siib-dii ltling the 
forest. Some of these will bo nrtifienl, such ns bonndnrj mads, mills, bridges, roads, nnrl paths , others— nud these 
w ill often be the moro tiilur, bio of tlic two cIiibsls— nro nnlnnil bind mark*, sncli ns ridges, locks, high bunks, jbeels, 
streams, their jnnrtjon. anil (lie like. Tlio selection of the topoginphicsl fcntuies to be entered on the trap which tln« 
will msolie, rcndcis it desirable tliut tbe topographical forest survey should bo conducted by nu establishment trained 
, for this special \\ orb . 

“ In soino coses tlio demarcation of tlic forest may not be completed at the time tlic suriey is made, and thus then* 
will bo constant calls for the additional snivey Of boundary tuid subdivision lines, after the sursej Of nuy forest district 
has for tbe timo lieing been Lomplotcd. 

“ With tlie view to tlic entering uftcrwnrds, of ndditionnl detail on (lie maps, it is essential that those points and 
lines winch nro suneyed should ho laid down with as lniuli nccnincy ns possible, and thnt a complete record should bo 
kept of the proceduie The first suivey of n foicst will often lay down the position of a few" points nnd lines only, but 
whatever work is dono must bo done nLCUmtely, so that it need not lie douo over again by others, aud may furnish safe 
starling poults for tlic survey of additional detail at a future time." 

7. Considerations which must govern the scale of the working maps. — It is essential .that 
tile scale shall be sufficiently Imgc to shew tbe boundaries distinctly; and tbe topography in their 
neighbourhood should be shewn with great accuracy, so that the map mayioim a reference 
in case of disputes. 

-If in tlio interioi of the foiesls, it will suffice to shew only the roads and lines of subdivi- 
sion, if, in fact, the mnp be a uieic skeleton, the amount of labonr to ho expended in the field 
will be the same on whatever scale tlie mnp be plotted ; and it is tlicicfore but little more 
expensive to produco a map of this kind on a largo than on a small scale. ‘ But it must be rc- 
membeied that if the scale be very largo, the map becomes very unwieldy, as it will consist of 
a large number of separate sheets; and m the Euiopcan countries, of the foicst maps pf which 
this mcmoiandum tieats, the size of the scale is oiten sacrificed to the gicat convenience 
of having the map of each forest on one sheet of paper. 

The very large size of the generality of our Indian forests thus becomes one leason for 
making the scale as small ns possible. 

It again, whatever scale may be adopted, the whole of the details which it eta shew must 
bo surveyed it becomes of tlie utmost importance to reduce iho scale, for the cost of the woik 
increases enormously with increase of scale — and in some cases is said to vary in proportion to 
the sqnaie of the latlei, — Lbc cost of the 2' and *l'-sc.ilo being as 4 to 10. 

1 do not consider that it will generally bo uecessary to survey everything, j the representa- 
tion of which the scale admits ; it is quite possible, however, that a moderately large scale may be 
necdod for reasons other than tho representation of minute .features of tho giotmd — (c. g., 
intricate boundaries or unusually small subdivisions) ; but whenever the whole or tho details 
which it may be possible to bliew are not put in, a difficulty aiises ns to tho selection of tho c o 
which aic to he surveyed, and nil increased amount of intelligence in the surveyors, as well as 
an increased amount, of professional supervision, is lequired. On this account the Ecale should 
be kept as small at, possible. 

In considering the Ecale which will generally suffice for the distinct representation of the 
forest boundaiies, 1 would observe that the Bengal Revenue Survey' Department sui vcy the village 
bnundarics on JLlio scale of 4 inches to a mile and print the maps oil a quarter of that scale only. 
What is sufficient foi the record of village boundaries ought generally' fo suffice for those of .the 
Government forests ; I see no reason for inci easing the scale bey'ond 4 inches to a milo on account 
of tbo boundniios, nnd 1 think it very probable that the scale of 3 inches to a rnilo may' often 
suffice for their rcpiesentalion. 

It is difficult to 6ny wlmt tlio swo of the smallest subdivisions may be j but, as on the 
•1-ineh Fcalc an area of 40 acies is represented by one Squnio inch, , and one acre can be readily 
and distinctly shewn, I do not think that this consideration ib likely to rcquiio a laiger scale; 
but I think that on tlic 2-iuch scale the smallest subdivision will in many cases . appear huge 
enough for dll practical pmposes. 

As to the capacity of showiug topographical fealuros which ,tlic d-incli scale possess, I 
think if I mention that on this scale any feature of oue clinm in length can leadily be shewn, 
it will bo thought quite sufficiently large 

8. Amount of Topographical detail lequired in flic working map. — Next , ns to tho amount 
of topographical detail which it is necessary to shew m tlie maps. . 

I do not myself believe that minute topographical details are.icquircd. If it were possible* 
to complete the’ subdivision before tlio pui vcy, 1 ’tlnnk that it would suffice to suivey only 
tlie outer boundaries nud lines of subdivision, together with the toads, buildings, bridges and 
such similar details \ytiich' any map must as a matter of comso contain. * ’ 

Whenever it may be possible to effect the subdivision in advance of the survey', this 
Ko<c-Vidoinpo« C2-G3 of the ra- should be done. It is,, however, exceedingly unlikely thnt 
port of the prwi'Mlings of tho forest the generality of our foiesls, many of which mo j.mpoifcctly 
mnifcrohec, 1873 7<1. kuown, can be subdivided until some' kind of lopographicnl 

map in made. 

1 . Prclii'iiiiuiy Topographical, Survey — II, will at least be necessary to mako apieliminary 
topographical suivey, confining our attention to, the outer boundaries, the roads’ and siich 
• ientuies of the giouud as will probnbly be used in thc.pavtition, leaving as many marks ns 
possible by which the survey nmy bo continued nt any futiue time. Tins preliminary woik 
should bo executed with all ‘the accuracy of u scientific suivey, as, it 'lias then never to be 
ic-donej its extension is an easy matter, and it admits of icady incorporation with other similar 
auivcye. The skeleton 1 map thus constructed „may r be Tendered more intelligible by' ilie 
addition of a lough and lightly-drawn indication oi the general lio of tlic ground, hot in itself 
pretending to accuracy', but serving to coiinedl tho features which have been surveyed, and 
to make the map more readable. The map, should bo so draivu that all ’details which aie 

< • . ’ w 
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accurately surveyed may he readily distinguishable from the rough indications of the lie of 
the giound wlucli I have aboio Suggested. 1 

As the partition of the forest pineceds, it should, if the smveyed fen Lilies have been 
judiciously selected, geneiallj* be possible to enter Ibe boundaries of the subdn Kions without 
fuithcr suivcy; when it is not so, they must be smveyed, and, ns soon as all the permanent 
lines of subdivision aic laid down on the map, a new edition of it may, if neecssmy, ho issued 

Changes of the oulei boundai y must bo similmly sun eyed and added to the map. Without 
some hind of topogiaphical map, I think it would, in most cases, be exceedingly difficult, 
if not quite impossible, to cany out the subdivision of a finest, to maik off grazing giound, 
to give up land for cultivation 01 to cairy out any such operations, and if we can stop nny- 
wheio shoil of a complete topogiaphical suivey, wo ought to do so ; we cannot afford to do a 
stioke of woik which is not nccessaiy for the special purpose foi which we aio working. 

If the system above suggested can bo cauiPil out, it will no doubt piovo cheaper than 
a complete snivey such ns I am nmv making m Debra Dun. I am about to attempt it in 
Jaunsfir (Noith-IVcstein Provinces) and am hopeful of success 

9 Gcncmt maps — On whatever scale the wotkmg maps mai be, the gcnoial maps can 
he lcduccd fiom (hem to any convenient scale TVlieie the topogiaphical snivey maps on the 
scale of 1 inch equal to 1 mile are available, it will generally he ‘■ufiicient to tiansferlhc 
outer foicst boundaries and mnin subdivision lines to them, mid m some eases this maybe 
sufficient without the coiistiuelion ot the large-scale winking map. 

10. Records of forest gi owth , §c , In Ic made on the maps. — It will he seen from the specimen 
maps which I have bionglit, (but diffcient colours and different shades of the same oolom 
are employed to indicate cithci difleient eludes of foicst, or different species of trees, 
with then ages. 

Tins system is cnnied out very elnbointcly m Saxony and Bavaria, bnfc less eo j n France 
aod Baden, whcie the written description is moie depended on. Inlomintion regarding area, 
class of foicst, species, quality or age of the ciop, as well as records of felling, thinning, &c , 
may be made in two ways, vie., eithei on the map or in the do'-cuplive account which should 
he kept foi each compai tinent. The amount of such information which it maj- be possible 
to lecoid on tbo face of the maps will depend on many vat table citcumst.iuces, such as the 
size of the subdivisions when plotted, and the unilonnity or othciwi»c of the crop. 

The subdivisions should alwnjs he large enough on the map to admit of the inseition ot 
a distinguishing leLler or nuinliei being wiitlcn within them, but the mens may be con- 
veniently given in a mniginal table. Coloured border washes or juled lines may he employed to 
distinguish the various classes of forests or lu bring into prominence the limits ol the 
permauent subdivisions ; while tint tints of colour may he u'cd to distinguish the pre- 
vailing species of trees, with letters to indicate the prc'cncc of other species, and uumbeis to 
shew the quality or age of the prevailing ciop as may be desuud 

Specimens of these methods may be «ccn in the DooLan sketch map and in the new 
Dchva Dun mnp The symbols to be cmplojcd will vary ns ciicumstaucps may demand ; but, 
whatevei they may be, it is essential that a table of icfcicnces be added on each sheet of the 
map. It is vciy undesirable to crowd the map up with numerous details, and, raihoi than do 
this, J w’ould tinstto the wiitlcn detciiplion, but the comparatively small cost of multiplying 
copies of maps by photozincography enables us to use separate copies foi tbe rccoid of different 
kiudsof infoi motion, and this is a vciy great convenience. 

11. Revision of Die maps. — "When once a map with all the lines of permanent subdivision 
has been made, any corrections oi alterations which may fiorn time to time be icquiicd can 
he icadily executed by the local officeis ; but, m case of the changes being so numcions as 
to necessitate a new edition of the mnp, this should be prepared by the special depai tment. 

12. Boundary stones and mails, — ■The system of numbering and maikiug the boundary 
stones described in my notes on the maps of Franco and Baden may he found useful 

13. Special depai tment for foi est maps. — I may hoi e rcraaik that in all the countries I 
visited except Bavaria a special depai tinent for foicst suivejs and maps exists. In Barmin 
it happened that a very complete survey existed before the forest maps wcie required, but 
these ore noiv consli noted by a special department. 

A few remarks -were made by Dr. Schlich as to tbe utility of making 
sketch, maps beforehand, and after Captain Bailey bad replied. Mr. Shuillewortfi 
communicated the following notes on the survey in the Bombay Presidency : — 

The Bombay Presidency has been sun ejed ovei by the Local Revenue Survey Depart- 
ment who have picpnicd mnps of each village on a scale of 10 chains to the inch, j. c., S 
niches to the mile, and talnka maps on a scale of 2 miles to the inch. The Gicat Tiigono- 
mctiical Survey of India has also worked over the gieatei pait of the presidency, and the Topo- 
graphical Survey Depailment is now woiking m Guzernl, Khnndeish and Kattiawnr. These 
surveys will, it is picsumed, supply all the wants of the Forest Depai tment m maps, and 
tlierctoie it does not seem desirable to inlioduce a separate office of Foiesl Suncy into 
Bombny. 

"When forests aio demarcated in Bombay the couisc pioposed in order to obtain maps of 
them is to join such village maps togcthci, the forests of which foim continuous tract' oi 
blocks and then to lay down and fix the boundary lino upon them These village maps shew 
the topogiaphical features of the eountiy, the size and situation of cvciy field in the village, 
the village site, in fact evexy description and sub-division of land m the village, every ravine, 
nullah, water-course, well and road. Aftci the demaication has been sanctioned, it is proposed 
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to reduce the map of the foie^fc block only, in the Conservator's office, to a scale of 4 miles to 
the inch, and then to stiike olF m the photoznicographical office as many copies as may be 
icqimed for issue to the sevcial distucl offices. 

Tlteie aic a few parts of ceitain distucts which have not been surveyed by the Revenue 
Survey. For instance the waste country within, the limits of the Satpma range. Such liacts 
are now being surveyed by the Tngonomctrieal and Topographical survey parties, who aie 
producing '--inch maps which shew eveiy necessary topogiaplncal detail. In this way we 
have icady to our hand large-scale maps of all diffcicnt kinds of jungle. 

Forest offieeis in Iiomhay aie lequned to acquire a knowledge of snivojnng, and they, 
with the assistance of native siuveyofs, will be able to enter with accuiacy into the mapB the 
different dcsonptions of forest tices and other details lequned to assist m the pionaiation of 
working plans. 

Colonel Tlmillicr remarked that nothing could bo better than tlic system 
inaugurated by Captain Bailey, and that Iiis maps would be of tko greatest pos- 
sible advantage to the Forest Department. He also said that, where his own 
surveyors were at work, lie would be most liappy to lend every assistance to 
forest officers in mapping any particular portions that might bo required, hut 
it was most essential to have the boundaries settled and d ema rcated beforehand. 
Ho would also undertake to print off any number of copies of skeleton maps 
which were sent up to him. 

Captain Campbell Walker , speaking for Colonel Hessoy, who was specially 
deputed by the Madras Government to attend the conference, but who was 
prevented by illness from being present, said that lie (Colonel Hesse v) con- 
sidered that in the Madras Presidency the mechanical part of the final demarca- 
tion, i. e., the erection of the permanent boundary marks, would be best carried 
out by the trained demarcators of the revenue survey department, in con- 
junction with the local forest officers, all questions as to forest rights and 
privileges having been previously settled by the district civil and forest 
officers ; hence in his opinion the services of a special forest survey branch 
were not required in Madras. Some further discussion ensued on the best 
kind of boundary marks to nse, and as to whether tlie nature of the forest 
growth should ho indicated in the maps, in which Colonel Thuillier, Captain 
Bailey, Messrs. Shuttleworth, Gibson and others joined ; and then Mr. Brandis 
made some general remarks on the object and duties of the forest survey 
branch and thanked Colonel Thuillier. for the interest manifested by him in the 
work of the forest survey, and for the excellent advice he bad been good 
enough to give. 

Lieutenant Be Wolski, Royal Engineers, then read a paper on the “ work- 
ing of wire rope tramways,’ 5 with special reference to an existing tramway at 
tho Mayo salt mines in the Punjab. {Mote. This paper will be published 
separately by the author.) 

Mr. Brandis thanked Lieutenant De Wolski for his communication, which 
was most useful, as it gave forest officers present clear notions regarding the 
different kinds of wire tramways used. Excellent timber slides and shoots bad 
' been constructed in the Himalayan forests of the North-Western Provinces, under . 
the direction of Mr. G. Groig, for the purpose of bringing down large quan- 
tities of railway sleepers for the construction of the new lines in liajputana. Up- 
wards of half a million of sleepers liad been brought out from the Mundhole 
and Lamba Taj forests on the Tonso river, by means of skilfully devised 
systems of tramways and slides. There are, however, places in the Himalaya 
where slides and ordinary tramways cannot be built, aud where wire rope train- 
ways of the simplest construction, with fixed ropes, may be found the most 
economical mode of bringing timber or fuel down precipitous slopes or across 
impracticable ravines. Lieutenant De Wolski would, lie felt assured, be glad to 
give advice and assistance to any forest officers who might wish to construct a 
wire rope tramway such as had been suggested,, to facilitate the carriage of wood 
or timber, and he was authorized to state that Mr. Guilford Molesworlb, who 
had listened to Lieutenant De WateM’ 6 paper with great interest, would be 
happy to give any assistance in liis power in this matter. 

Reserves in the Maedan Tai/uks of Mysore. 

Captain VanSomeren then read his paper on the above subject as 
follows : — 

The Inspector-General of Forests having asked me to read a paper on the Forest Lands 
in the raaidan or plain taluks of Mysoic, I have put together a few notes, winch I venluio 
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to lay before yon. To maku them clearer some genoral remark? on tlio province w ill be neces- 
sary ; but I will not tax your patience, I tiust, too much, or for too long a time. 

My soi e measure? 27,000 squaic miles 

Tlic structure of the countiy is cntucly primitive. The gieab lock, which may bo said 
to constitute the basis of the wliole countiy, is a kind of sicnite, composed foi the most pint 
of quartz, felspar, hoinblcude and mica, the felspar being tbe chief. 

It i= bounded towards the west by the Western Ghats of India and a pait of Coorg; 
and farther east is a second series of iocky hills which mns somewhat parallel to the Ghats 
up as far asMadagm in the noith, and other minor inngcs intersect the piovmce. The term 
"plain taluks” is somewhat misleading, forMysoic is in many paits mountainous and cvcri/whcre 
undulating, and a maikcd featme of the country is the number of isolated looky lulls which, 
when foitified, as many arc, nic called Dioogs. 

During tbe fiist quai ter of the yeai the winds nio costeily; in Apnl and May they aie 
variable, blowing round fiom south-east to noith-west Fiom June to Hie cud of Septem- 
ber, tlic pi evailuig winds aie soutb-westcily. In Octobei they again become variable, and 
work lound to noitli-east and cast 

Bangaloic, the principal town in the country, lies at an elevation of 8,050 feet; the mean 
elevation of the country is, bowcvei, somewhat lower. 

It lias a population of 150,000, including a gairison of 2 Emopean Regiments, 5 Battei ic? 
of Artillery, 2 Native Regiments, and is the head-quaitcis of the Sappeu and Ahnois, and some 
Iiregular Native Cavaliy and Infantij'. Thcio is thus a gieafc consumption of fuel. 

Refcmng now to Mi. Biandis* ram map, the Western Ghats and the country adjoin- 
ing and immediately to the cast tbeieof lie within the moist zone. Puithei cast, a narrow 
strip, spreading itself out at both its northern and southern extremities, is within the medium 
zone, while east of this lies the diy zone, where the lainfall is 80 inches and under. The 
town of Bangalore is in the diy zone, hut the inmfall is higher than elscwlieie in the 
neighbouihood. A statement issued in the administration leprut for 1871-73 giycs the mean 
rainfall, calculated over n period of 80 yeais, as 85 2C inches. 

From a foiestci’s point of view, the piovmce may be^t be divided into three belts, the re- 
spective limits of which can be very fanly defined, and coincide generally' with tlic rain zones. 
A glance at tbe lough map now bcfoie you will shew moic cleaily than many words nhafc I 
mean. The darkly-shaded portion is the eicryrcen belt lying along the .Western Ghats and 
vaiying in breadth from C to 12 oi 14- miles; the lightly-shaded poilion repiescntB the mixed 
Ml, varying from 10 to 45 miles in width , and all tbe icst of the prounce is included in the 
diy bell. The most valuable timbei trees occur in the mixed belt; while in the dry bait. 
stunted teak is found iuterpciscd with seveial bees of the mixed belt, hut which are here of 
veiy depressed growth 

On the map I have 6cl off by doable ' lines most of the tiacts of land in tlio diy belt 
Tillich aie of appreciable extent and either cany or can be made to carry low forest. Theic 
aie altogether sixteen such tiacts, of whioh eight bolong to the Poiesl Department, and these 
aie distinguished by the Ictteis F. D. These eight tiacts cover an aiea of about 78,720 
acics, or 123 square miles. Measures aie in piogiess for the tiansfci to the department, 
for geneial management, of an aiea lying between llic Nundydioog and Devaroydroog 
foicsts of some 2U0 squaic miles ; and in the Sira taluk of about 50 squaic miles ; the pre- 
vailing faee on tins latter tract is the Karachi, .Earthoiclia fan ala. These nddiiions will 
provide the divisional foiest officeis with woik sufficient to keep them very well employed 
' f<n the next six yeais, when certain changes may occur in the Government of the piounce 

The most desolate and denuded portion of Mysore is the Chitaldroog district in tlio noith. 
Ileie, as the mapwillshcrv, thcio is scarcely any wood, and the lauifallis veiy scanty. Towards 
the noith is an old and utterly ruined forest of Uardmclia,, which lias foi yeais been pol- 
laidcdand lopped, till nofn seedling is to be seen over hundicds of acics. The distnot suffered 
s-eveiely m the famine of 1SGC, when an old saying was revived that Chitaldroog pioduced 
nothing 1ml "Kallu mallra* kallaiu,” "stones and thieves” But the distiicl is veiy thinly 
populated, and the endeavouis to laise trees and vegetation aie entnely at piesent in the hands 
of the dislncl officeis , In poitious of the adjoining disluets of Hassan and Kaddm, thcio is 
little foiest land, but the people supply them=elvcs, with both .fuel and wood foi building from 
tbe date palm, fifticnie sylveslris, winch glows heie in gieat abundance There aie also, under 
tanks, fine gaideus of coconrmt and aieca nut palms, with mango, tnmaund, and othei fnuttices 
interspersed, which yield a sufficient supply lor local wants In tlic adjoining poilions of the 
Toombooi district thcio is not much wood on the waste lands, the Butea fiondosa being lathci 
common hut very small, and local wants aie met fiom the supplies affoided by tbe guldens, under 
tauks, .md tbe tiecs grown 'in the hedges of these gardens. It is. not until the Bansralore 
distuct itscit is icached that the very uigeut need of wood, not only foi building pmposes, 
but even foi. fuel, is felt. This need is now veiy , pressing. The jungles foi miles mound 
-Bangaloic have all been swept away, and wood-fuel is now r In ought fiom distances of fifty mile* 
and moie. Those portions of Toomkooi which adjoin the noith-west oi the Bangnloic district 
are not only denuded of all wrood, but the very loot? aie being giubbcxl up. The nearer portions 
of (he Kolai district on the cn?t have also been denied, and petitions rcg.uJing the high 
prices of wood-fuel aud ’charcoal have been sent in to the Chid Coninussionei by the towns- 
people Thc-e petition? have been icfcucd lately to tbe Conseivator, with a inquest that the 
state ot the fnewood market, and the conditions of supply at the pic?ent time and for the pnst 

ten i veais, be inquired into, leported upon, and measures sugeeded for au lmiuovcmont in the 
state ot things - 
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In the south of the Bangaloi e District, and situated between the Cavory and the Aikn- 
vatti riveis, and the Arlcnvatti and the Madias boundary, and among rocky hills, is a tract of 
wooded land measuring by estimate some 35,000 acies, which is held by the depailmcnt. It 
is, howeyei, fully fifty miles away from Bangalore, and at present is practically inaccessible owing 
to the want of loads and the natural difficulties of the country. It will doubtless result that 
loads will he made out to this tract, which will then be worked systematically. It is not a 
regulaily stocked foicst, hut consists of ticcs scattered, more or less plentifully, over lulls inter- 
sected by invines and gullies. 

The Forest Department, iu Mysore, levies no tax on firewood. The Revenue Department 
has for some yeais past levied a seignoinge of C annas per cat t-load on all fuel felled 111 the 
Mixlwadi jungles, which are undei its management. But this lias had no appreciable effect m 
preventing the denudation of these tiacts. The Deputy Commissioner of the distncb has just 
asked me whether I can open any of tlio tracts closed by the Forest Department, as the supply 
fiom Mil lwndi is running short and the puce of fuel increasing. At present, wood-fuel in 
Bangalore costs about 13 aunas 4< pics pel Bengal maund, if bought by the cart-load. In Simla 
I am told that chaicoal sells at 12 annns pei Bengal maund. The uigent need of forest opera- 
tions and forest conscivancy is, I think, fully established. 

The supply is now diawn from the lauds of innmdars, who sell their wood, and fiom any 
Government waste which will yield any fuel at all. It would be simply useless, as well ns a 
difficult matter, to levy a seignorage on such wood. Mattel s have gone too far. 

I have all eadj’ indicated the localities which havens yet been taken up by the forest 
officers with the view of lepioducing forest oil land which once was lvooded, and which can be 
again clothed with trees. Premising that there is a family likeness between all these tiacts, 
inasmuch as they all he among locky hills with great masses of stono cast about them in wild 
coufusion, I will dcscnbc our woik and its results in one forest, situated fiom Bangalore 
about fifty miles by load and seven miles from Toomkoor. This is known as the Devarojdtoog 
foicst of the Toomkoor District. It lies in a basm enclosed by six laigc and sevcial smaller 
hills ' The largo hills may bo louglily gioupcd into tw'O semicnclcs, placed at a little distance 
liom each other and connected by the smaller lulls. The Dcvaioydioog hill itself lisas about 
1,100 or 1,200 feet above the level of the surrounding countiy ; tlio live otlieis are fiom 500 to 
900 feet above the same level. A read luns fiom Toomkooi town through this basm and leads 
up to the temple on the top of Dcvaioydioog. About the middle of the basm is a tank, up to 
which point the read is practicable for carls. Near this tank there were foimcily two hamlets 
suiiounded by diy cultivation, and some wet cultivation exists below the tank 

Conscivation was first commenced here by General Dobbs, who was foimcily the Superin- 
fendent (or, as it is now called, Commissionei) of the Division. This gentleman, who had built 
himself a liouso on the top of the hill (an example followed by one other man), conseived the 
jungle on and immediately aiound the large hill and along a portion of the load. Dunng the 
hot weather the road was open, but closed duiiug the rest of the yeai. This did not, liou'cver, 
prevent the removal of fuel'by head-loads, the trade being almost entirely carried on by Lam- 
banis, who lived in small hamlets close to the lulls. The whole aiea was regulaily giazcd and 
burnt. In 18CG the capabilities of the land, and the necessity of commencing to provide 
in this locality for the future, attracted the attention of the foicst officeis. -In January 
1867 four guards were put on to protect eeitam portions, and when, in 1869, better forest 
rules w’erc mtioduced, an area of eighteen* square miles withm the basiu was made over to the 
Forest Depaitment by Captain Chillies Peaise, the Deputy Commissioner of the District, who 
rendered the department invaluable aid. Tlio &tn(T of watchers was increased to six j all glazing 
and cutting of fuel or wood of any dcsciiption was entirely stopped, and dcmaication lines, 21 
feet in width, were cleared all lound the foicst. The inhabitants of the two small hamlets were 
bought out for Rs. 600, and the whole forest placed under the charge of the forest officers 
without any reservation but one,— -that is, that small wood, to a maximum quantity of five 
cart-loads, shall he given free annually for the use of the pilgrims who yearly lesoit to the 
temple at the Sluvaintii feast. The maximum has not yet been tnken in any one year. 

Airangcmculs were soon made towards foiming a plantation of J aman, Acacia speciom 
and odoraiimma , Terminalia, Necm, Ca wanna, and other second class limheis in the old culti- 
vated land. Woik was thus provided for many men who had hitherto lived by the sale of fuel. 

It is not pretended that all this wns done without any tiouble, and some temporary 
■ inconvenience to the sunoundinr " 


t The cost was us follow s . — 

4 w ateliers for 2 jears, at Rs C cncli pci mensem 
C watchers foi C j cars, at Its. 0 „ „ . 

Compensation 



Total 


3.7GS 


A 


with the exception of a small patch of about half an acre, 
some pilgrims, hut fire was promptly extinguished. As a 
lepans of that portion of the read which is within the forest are carried out by the depart- 
ment as the contractors for the District Funds Board. 


a villages ; 
but, owing to the explanations which were 
fully entered into with the people, and the 
coidial aid of the revenue officeis, these radi- 
cal but necessary measures were carried out 
thoioughly.f 

The results have been most satisfactory. 
Since I860 the forest has escaped all flics, 
The grass was accidentally fired by 
fui tlicr piecautionaiy measure, tlio 


* Tins is the mea arrived nt bj a coinpa«s survey Hut l think there must bo some mistake, nud that it is not 
inoio than sixteen. The Revenue Surrey will short!} settle the lonit. 


X 




( 0 * ) 


The growth of young Irofs fiom old loots, and of new seedlings, has been most marked. 
Blank spaces have been gradually filled up, and on the hill side^ new soil w foiming. The 
giowth is chiefly kagh {Aracia Catechu), chiqaro ( Acacia sp ), small dmdiga {Conocaipits lati- 
foha ) in paits, homge {Pongarma glabra), Lnqeislncinia parvijlora, huluve (a Teminalm), <*em 
(Semicarpus anacaidium), and in one portion Acana sjiectasa, and elsewhere teak poles of 
small size have epiung up fiom old stools. Very little cutting of any kind has been allowed 
since ISGOj the object being to get the soil covered with vegetable matter to renovate it. 
Busbcs have been cloaied away near the tank to admit of the new plantings, and small 
stunted trees have also been lemovod foi the same reason The sale of these ka>> viclded 
about 11s. 1,200 in all. Dining the past season thinnings wpic made over a small area as an 
experiment to see whether poles of Oonocaipus and Tci Minolta would be strengthened thereby, 
hut tins has been stopped. 

It is a difficult mattei to state in figures the average height of such a forest, but I can 
safely say that many parts which, nine yeais ago, were almost bare of tiees, are now covered 
with a giowlh of not 3cs« than 8 to 10 leet m height, and frequently vciy dense. 

It is in contemplation to fell all the wood ovei an aiea of 25 to 30 acres next rear, tins 
area being so selected as to enable us to airivc at an average of what jield we may expect by 
enclosing laud clsenhete, under similar conditions of climate, soil, and position. 

Noitli of the Devaioydroog foiest, and connected with it by a biokcti chain of rocky hills, 
lies the Mndilgiu foiest, whcic we have been woikmg on the same system for about four and 
a half years « ith encoui aging results. IIoi e, hou evei, wo aie obliged to allow giazing aud the 
collection of hushes for manure under ceitain lcstuctions. 

Due cast of Dcvaioydioog and about tlmty miles off is the Nundydroog forest (of ahout 
seven sqnaie miles), now enclosed and piotectcd for about four years. Here Vat tea laccifcia and 
Mottle) a t victoria aic beginningtoiccoverthcmselvesamongotherlrees, small bamboos lire fanly 
abundant, and laige quantities of seeds of various tiees have been dibbled m on parts of the 
lull. The foiest has, howevei, been twice burnt m parts. Between these two foiosls of 
Dcvaioydioog and Nundydioog lies that tract of land to which I have alieady lefened as 
covering some 200 square miles, which it is proposed to re-affoiest. The problem is a difficult 
one, as we must manage to so woik as not to deprive the lyols of several villages of their 
just lights and piivilegcs with legal d to wood and grass. 

Other measures in progress foi the improvement of the country, by growing tiees, are tho 
foimation of large plantations, mostly east of Baugalore, and with a very scanty ra infa ll. 
Heic we glow our young trees in nurseries till they aie from 2 to 2£ feet high, aud then 
put then out in 3 leet cube pits. When it is lcmembcicd that cncumstances are such that 
irrigation is irapiacticable, the true economy of our present system may be acknowledged m 
tlieoiy, anti what is more it ia proved by practice. After what Mr. Wallinger has told us of 
the good effects of bioadcast sowing in Bombay, I shall ceitamly not omit in futmeto add tins 
means to otheis already puisned by us iu Mysore. I could not close this paper without refer- 
amg to Hie vigoious and successful operations of tlic revenue officers in their avenue and 
village giovc work. Such tiees of comse are raised neither for fuel nor timber, but for the 
gencial impiovemcnt and ornamentation of the counliy, aud the convenience aud case of the- 
people 

In conclusion, I would expiess a hope that what I bavo just had the honor of telling you 
leganlmg the denuded stale of a gieat poition of the foiest lands in the dry belt of Mysore, 
and the inconvenience, nay kaidskips, resulting then* fiom to the people at large, may help 
to induce the revenue officer as well as the foiest officer to expunge from his Thesaurus 
of 11 ords aud Phrases that mischief- woiking collocation of words, tr this foiest is practically 
inexhaustible." 


Plantations and Firewood Reserves in the Madras Presidenct. 

This was succeeded by Qujjtain Campbell Walker's paper on “ the Planta- 
tions and Firewood Reserves in the Madias Presidency/’ 

1. Plantations. 

Tho plantations under the Impciial Forest Department in the Madras Presidency extend 
°f /j000 acres iu round numbeis, of which 3,380 acres aie clashed as c( timber," 
>ru lewood," andthe remaindci as " mixed" and experimental plantations, 

, _ T ., 0 great ptoportion of the timbci plantations consists of teak, the magnificent plantation* 
at a ‘ one having now a planted area of upwards of 3,000 acres. 

i aiea ' u . n< ^ C1 ' sandalwood, artificially reared, is Bhll small, 15S acres, and otliei timber- 
planting opcutions are still in an oxpeumental stage, though I must not forget to mention 
f, l i, , successful plantation of Bed Sanders {Picrocarpvs sanialinus) at Corlur in the 
Cuddapah distiict, which although small (50 acres), has passed out of the experimental into 
the successful stage, and which it is proposed to extend. 

“rowood pJantations may be grouped under (1) plantations of Acacia arabica, A. amnra, 
du T‘ &C tbo Cuc ldapah, Bellaiy, and Tncbinopolv distucts; (2) 

a ? m 3 ??? sca ^ oard aad ™ banks m the distucts of North and 
aoulUAtcol, Cuddajiah, and Triehinopoly. 

Acaens ™ C °flfv!i„ ll,C fjf™™ plantations (026 acres) of Australian tiees. Eucalypti and 
1 A ° !ri hills, having unfoitunalely been mixed up, it is impossible to divide 
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them according to llieir proper class of timber or firewood, and they are, therefore, included under 
mixed, but instructions have now been issued to ascertain the aieas under which they may 
be respectively classed 

The experimental plantations, which are, as a rule, of small extent individually, 'cover 204 
acres in the aggiegate, nnd include all descriptions of trees whether grown for timber or fire- 
wood. These experiments have not been without value, though doubtless they have often 
been undertaken with too little pievious consideration, and conducted with little professional 
knowledge and want of snlficicni supervision, Recent ou] cis as to the submission of propo- 
sals, estimates, &o., will, it is hoped, obviate this for the future. 

Oui total expenditure on plantations up to the ond of 187-1, has becu Rs. 5,07,400. This 
includes Rs. 94,000, purchase money of land at Nilumbiir, much of which contains valuable 
indigenous forest, but no charge foi interest, rent of land, percentage of general snpcivision, 
&c., which should propeily ho added to nscoitain the exact financial status. The receipts have 
been Rs 1,18,824. By fai the greater pioportion of both expenditure and receipts is on 
account of Nilambfir (expenditure Its, 3,02,507, receipts Rs. 90,378), most of the other 
plantations being comparatively young and immature. 

Tire limber plantations, excluding the fine eucalypti plantations on the Nilgiris for the 
rea°on already given, are confined to two descriptions, teak and sandnlwood, the foimcr in 
Nilambui, South Canara, and Mudumallay, and tire latter in the Coimbatore and Nilgiri 
district. 

The teak plantations of Nilamhiir have acquired n world-wide celehuty under tire able 
management of Mr. Feiguson. They may ho said to have commenced m 1815 (previous 
planting having been experimental), and arc thus 30 years old, the annual rate of extension 
having avciaged 100 acres. , 

Captain ScUton, Deputy Consctvator of Forests in British Burinah, wrote an excellent 
report of them after inspection in 18C8, which is on recoid ; and the administration report of 
tire Department for 1872-73 contains fiuthci interesting information from Mr. Athol 
Macgrcgor, then Collector of Malabar, who has since been requested to prepare a full rcpoib 
for tire reformation of the Government of India. As Mr. Macgregoi lias since led. the dis- 
trict, it is piobahlc that tins important work will have to he undertaken by nn officer of the 
dcpaitnicnl ; mennwhilo Mr. Macgregor kindly premised to furnish me with a biicf memo- 
landuinon the subject which has unfortunately not come to hand. I must, therefore, merely 
refer hi icily to the information at my commnnd here, and to tire aeeompanying mnp awl 
valuation of tire plantations up to 1S70, prepared by Mr. Stanbrough, the Acting Deputy 
Comet valor, who was in charge during Mr. Feign son's recent furlough to Emopc. 

Tire total area of lire Nilamhiir Forest division is 19,000 acres, of which 4,300 arc pur- 
chased ontiight, and 14,700 on perpetual lease deeds. The only private right is that of n 
temple which is allowed 100 trees ovciy 20 years Of this area 3,000 acres had been planted 
with Teak awl 3 acres with Sappan up to 31st December 1S73. The indigenous forest re- 
mains, nnd is divided into ten blocks; it is for the most part very poor, the prevailing des- 
criptions of trees being Inga Xghnat pa and Lagcrstrmmia, with here awl there some Dalbergia 
faitfolui. There are some 80,000 saplings of the laltei inteispcipcd tin oughout the plantations, 
which 'Mr. Ferguson is carefully conserving. The receipts from thinning and sales of timbei 
felled on the area to be planted aveiagc Rs. 20,000 per annum, and lire di^burfemenls arenhont 
tire same; in 1873-74, the foimcr were Rs 24,300 and tire latter Rs. 82,000, which included 
pay and allowances of n probationary assistant attached to the plantation to learn the 
woik. The whole area has recently been surveyed by the Revenue Snrvcy Department, whose 
maps I exhibit, and Mr. Stanbrongh's valuation, which is piofessedly a mere estimate, makes 
the present value of lire standing crop in the plantation 1 5 lakhs of rupees, the estimated 
value per acre varying fromRs. 1,700 in the plantation of 1S45, to Rs. 1G8 foi that of the sea- 
son 1869. Mr, Stanlnougli takes exceedingly low rates for the wood, and assuming that his 
calculations of cubical contents are accurate, his estimates may, I think, be accepted as within 
the actual value. This will give some idea of the very valuable property winch we possess nml 
are acquiring year by year in theFG teak plantations, not only from a financial point of view 
hut as a reserve supply of tcalc timber for future requirements. I may mention that Colonel 
Feaison estimated tire value of tho plantations when mature at, I think, 2 millions sterling, 
when tlnur extent was considerably less limn it is now. 

The South Kannra teak plantation at Parapa extends over only 85 acres, though there is 
much indigenous leak forest in the vicinity which lins been conserved, planted up, piuned, &c. 
The growth cannot compnre with that of Nilamhiir, but considering the small expenditure 
(lt«. 7,231) T do not doubt that the plautntion will piovcrcmunerntiic. There are unfortunately 
doubts whether under recent oidors of the Madias Government the it bole tract will not hr 
claimed by private individuals, in. which case we may have to give compensation for what lias- 
been in our bauds foi years. 

The Mudumallay teak plantations, foi med by Colonel (now Major-General) Morgan, foi 
many years Deputy Conservator in eliaigo of Hint inngc, me 80 acres in extent,, and the growth 
has been fair, excepting in one portion near Mudumallay itself, where operations have been put 
a stop to. Tho expenditure has, however, been veiy high compared with Nilamhiir, having been 
Rs. 20,047, or Rs. 250 per aero, against Rs. 100 per acre in Nilambiit. The difference will 
appear still greater when it is borne in mind that we had to buy the land at Nilamhiir, and 
not at Mudumallay. I question the expediency of planting at all in the midst of a fine nature I 

* Tho map shone only u poi turn of the plantations hoi on referred to. 
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teal* finest with high rates of labour, no water-cari ingc, &c., and I have recently suggested 
that the planting cease when wc have 100 acies, and our attention be devoted to natuial lepio- 
duclion, which can, I think, be easily and economically effected. 

The sandalwood plantations in the Coimbatoie and Nilgiri Distucts coveied 15S acies at 
the close of 187*1, and have been made a success by Colonel Moigan after many expenments 
and failures. The undeiplnntmg (niilerlau) with Amotto (Bira Orellana) promises to supply 
a great want m Indian iorestiy, as it gives sufficient shade to covei the giound, acts as a nurse 
to diaw up the sandalwood plants, and repays the expenses of planting it bj T the sale of its 
fruit, which is used as a dye-stuff and paint The sandalwood plantations have cost close on 
Its. 30,000, or Its 200 per acie, and however interesting and instructive they may be, I do not 
now advocate then extension, but piefer to rely on caiefnl conseivation and rcno\ ation of indi- 
genous tracts of this valuable tree. 

Firewood Plantations* 

Of tlie 2,323 acres classed under this head at the close of 1874, 74-2 acres are in Cuddapali 
district, 830 m Bcllaiy \smce tiansfeircd to local (jungle) conservancy), 878 mWoilli Aicot, 
and 373 m Tiiclunopoly district. 

The Cuddnpah plantations, which were commenced m 1SGS, mainly with the view of sup- 
plementing the supply of wood fuel to Lhedistiict, me foui in number, and me foi the most part 
stocked with Acacia ai alien and A. amara , Albiczia Lelbel, Meha Acadhachta with Casuanna 
cquisetifoha m sandy places. They have been fairly successful considenng the nntuie of the 
soil, which is, as a uilo, pool, and the climate of the district, with a veiy low aveiage lainfall. 

The expenditure has been Its. 35,000 m round numbers, or Bs 4-7 pei acic ; but tins does 
not include interest or percentage of supervision chaigcs, which would, pi obably, iaise the cost 
to Bs 100 pei acre befoie the tices aic fit to fell. Taking the yield at 40 Ions per ncio (a very 
moderate estimate), we can always command Bs G pei ton from the Bailway Company, wlneh 
would lcconp our outlay with nearly 150 per cent pioflt fiom the fust ciop, while most of the 
trees will giow again ficely fiom tlie stool. 

The above jemaiks apply equally to the Eellaiy plantation of 330 acies at Gooty, although 
it is mfeiior to those m Cuddnpah, owing to the soil being m many places highly chaigod with 
soda As this was the onlj r imperial conservancy woik in the Bellary distnct, und we could not 
Well spare au officei to supervise it, Government have recently, at my suggestion, transferred it 
to the immediate charge of the Bcvenue Department, and it will, therefore, be struck off our list 
of impeunl plantations m the next ictmn. 

The fiiewood plantations in Tiiclunopoly weie commenced in 1 S71 ; but most of the planting 
has been quite lcccnt- moie than half the total aiea of 378 acies has been planted out in the 
lattei half of 1874*. Tlie pievailmg species are Acacia arabica , A. Icucophlica, Alhzzia Lellck, 
Inga dulcis and Cassia Flonda with some Casuanna in sandy tiacts. The peculiar featuic with 
legmdto theso plantations is then situation, which is in what aic known ns the Padugag lnnds 
on the banks of the Cauvery nvei. The Padugays aie belts of alluvial soil of vaiying 
breadth, betwixt the normal or natuial liver bank and an nitincial bund thiown up to lestrmn 
the flood-witeis from overflowing and destioymg the neighbouring cultivation, Dp to 1S70 
they were, for the most pait, waste covcied with a natuial giowth of 6Ciuk, and undci the charge 
of the Public Woiks Department. It was considcied advisable not to allow them to pass into 
the hands of private individuals who might make use of them m a mannci inimical to the rivei 
conservancy, and the trees and shiubs wcic found moio or less useful by the Public Works 
Dcpaitment ofliccis in constiucting temporaiy dams and weiis at ccitain seasons to legulate 
the supply of water in tlio urigation channels In 1870 the Public Woiks Department agiecd 
to hand them ovei to our Department, foi planting puiposcs, ie s eiving a belt on the rivei and 
channel banks on which to plant nannl for conservancy purposes and the right of supplying 
themselves with such brushwood, leaves, &<?,, as might he lequued fiom tame to lime loi 
the tcmpoiaiy dams 

It has since transpiied that the suboidindtes of the Public Woiks Dcpaitment permitted, 
doubtless for a consideration, the inhabitants of adjoining villages to giaze their cattle m the 
Padugajs, and as our planting has progiesscd their exclusion hns formed the subject of much 
complaint. The Madras Government, m recent oidcis on the subject, whilst affhming the 
nghi of the State to these lands, takes a libeial view of the privileges foimeily enjoyed by 
the villagers, and directs that the Padugays be, m futuie, only planted when not absolutely 
lequired for pastvue, oi when they cannot be cultivated with food-giams to advantage The 
whole question is foiming the subject of cuquny by the Collector and the forest officci of the 
di&tnct, and we shall pi obably secure a sufficient pioportaon of the available aiea foi om 
purpose, which aims at planting up 1,001) acies in this district with fust-growing trees to meet 
the demand for wood-fuel by the South India Kailivay aud local communities. 

With a lich soil, facilities for imgation, and paitaal flooding at certain seasons, tbegioivth 
of the sevcial Acacias and of the Inga dulcis lias been wonderful, and had the plantations 
been cniefully attended to, rapidly opened out and not burthened by a number of extraneous 
chaiges foi some yeais aftei I selected the sites in 1870-71, they would, I am confident, cie 
this, have been a brilliant success, both fiom the culluial and fiom the financial point of view. 

As it is, though the expenditure lias been heavy, — Bs. 23,000, or-Es. 61 per acic, and will 
< pi obably reach Rs. 200 pci acre befoie wc get our iiist ciop, — I have uo doubt of their ultimate 
success, if opeiataons. aio caicfully and economically earned on, ns they have been iccently 
under Dir. lludfiold, who planted 18S acies duung the second half of 1874, and spent under 
Bs 1,000 including pay of establishment and up-kcep of the aiea foimeily planted. 
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' Collector of the district boats testimony to the satisfactory lesull in the following 
leans: — . ° 

. ^ am happy in tbo belief tlml ini progress is bompr matt a uniloi Mr lludiicld’h assiduous caie, and that 

in fonvso oi utno uio Pndugajf. will giro much more advantageous returns in aniou'i ways than they would 
have donu uudei any other system of treatment, " 

. H’ e fi rs ** cl0 P of dcacia arabica and Inga rhilcis sown in 1871 will probably he talicn 
dm mg 1 next jeai from a small area, and afford valuable data as to j’iold. Meanwdnlc, thcio is 
much thinning required in the older portions, the t rees having, in many places, formed an im- 
penetrable IhiukcL. The receipts from this source and i-alu of biusliwood have been Es. 1,800 
up to the cud of 1874. 

'1 he Casn avion plantations of North Arcoi have n planted area of 9S1 acres, the expenditure 
. on winch lus been lls. 31,000 and receipts 11s. 2,000 up to end of 187 1*. The oldest plantation 
(Tiivcllnm) was commenced m 18(58, and is being felled and leplanted during the current year. 
It. was originally formed by the Ee venue Depaitment ns u local plantation, and llic trees weie 
planted loo fai apart, as if for a tope; wo find, Ihcrefoie, only' 250 to the acre in the older 
portions. The forest oflicer, Mr. Sheffield, in a recent icport, sets tbo outlay np to the end of 
llie tenth year at lls. 40 per acre, including 30 percent, fm snpei vision, but no cbnigo toi land 
rent, ; he sets the receipts fiom loppings and thinnings ugauiot the elinrgc for interest, and esti- 
mates the yield fiom 1 lie 230 licos at end of the tenth year at a little over 22 Ions of engino fuel, 
equal to lls. 132, against an expenditure of It?. *10 a? above. The Board of llovenue, m paia- 
giaph? 30 — 32 of their Proceedings No. 1 030, dated 2Glh April of the present year, give some 
inlcre»ting and carefully worked out data a? to the estimated rate ofgiowth, yield, cost, and 
financial ic?ulU of thn Casuarina plantations ba*>ed on rcpoiU by forest oHluCis in North and 
South Arcot. 

According to the former, 100 acres cost lls. C.OJO np to the end of the eighth year, 
including all charges (eupeiviMon, land lent, and interest at 4 cent, pci annum), and should 
Uivu contain 5,000 tree?, and yield 4,000 tons of engine fuel valued at lls 24,000, fiom which 
chill ges foi felling, carting, and pawing into billets would have to he deducted. 

The South Aicot foicst oflicer (Air. Wouldudge) spends more money in the beginning, 
brings a huger proportion of tree** to maturity, and gets a lnigci yield in a shorter time. His 
charges, including the items ppeoiticil above, amount to 'Us, 10,780 at the end ol the sixth year, 
when the yield would he, according to t,hc ic*-ultp of actual experiment? made by him, 5,430 
toil* of dry engine fuel, equal to Its. 32,700 per 100 acres, less tbo charges for felling, 
carting, and sawing. 

It will bo observed that neither of those estimates lake;, any account of llie receipts fiom 
thminngs, nor of the sale of the best-grown tiees ns timbei, and blanches and roots as fire- 
wood for the local market, These would he by no means inconsiderable. A most important 
point in the growtli of Casuniiua has, however, still to bo noticed, vis., that it will grow freely 
from the stool, at least in the vicinity of tbo sen, if cut over when six to eight 3 ears old, mul 
wall yield a second crop of nearly equal weight after seven years more. The triilh oi this 
important fact has been fully established by the result ol observations and experiments in the 
South Avoid. plantations near the sen shore, mid if it can ho proved equally tiuc on a large 
scale, and furlhoi inland, the finnucinl prospects of our Oasimrina plantation? uppear very 
bright. 

Planting is being gradually extended in North Arcot; and in South Arcot wo have recently 
taken over charge of Inigo nieas, n small proportion of which are planted up From Ihc local 
or jungle con*ervanc3 - in which planting operations will be systematical]}' pioscentcd yeni by 
year ns fund- nre made available. Tbo South Areot plantations not having been imperial at 
tbo elo?e of 1874, their aica is not included in the statement winch accompanies this paper 
('oc appendix). I com-idor this Cmuaiinn planting a most important and beneficial w'Oik, for 
not only does it piodnce a supply of excellent wood for posts, engine, and domestic fuel, &c., in’ 
places Avliere there me, as n rule, no iudigCuous jungles, but it docs so fiom sandy soil on the 
sea t-liorc and river hanks, and channels where nothing else would grow, but winch after 
successive crops of wood may be sufficiently (utilised and reclaimed to admit of their being 
brought under the plough and increasing the food-supply of the empire. The amount ex- 
pended on labour chiefly amongst the poorer classes is also in ilsolf a gientboon. 

Under mixed plantation? lho.?o of tlio Australian Eucalypti and Acneins in the Nilgiiis 
prom alone dc-erviiig of nolire in tins papet,the 10(5 acres clas-ed under this description in 
Noith Arcot presenting no ruinmkable features. Tho commencement ol Government planting 
operations on the Nilgiiip appeals to date from. 18fiD, but the accounts weie not separated 
fi dll those of the indigenous (crests in the plateau know 11 ns sholas* till 1802. In 1830 the 
1 charge of tho plantations and forests was made over to tho Commipsionei and transfeiicd Worn 
impciial to local, or what is called jungle con=ei vaiicj', under which they remained till last year, 
when they reverted to impel ml with the sanction of the Government of India, and, with the foi u«*ts 
of llie Mmlnnmiillay and Sceguio ranges which me included in the Nilgivi district, won* 
established a roparulo forest division. liming the jungle conservancy interregnum, much 
pi ogress wi? made in planting the Australian Eucalypti nnd Acneins, and the plnnlcd area josh 
I rotn undci 200 acre*, to 92G,,at which it stood at the commencement of this season .Gloat 
credit is duo to Major dago, now Deputy Conservator of tho Division, for this result. I have 
been daily expecting a paper from him on the subject giving «omo interesting and valuable 
information a? to into of giow’tli, &c., but nnforlunaholy it has not aimed, ami I must, therefore, 
icly ou’u few notes 1 have with me. 


y 
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Theie me 19 plantations, o£ which 13 are in the vicinity of Ootacnrmuul and G near 
C 0011001 , the aggregate area being, ns stated above, 926 acies, the cxponditmc ou winch has been 
R«. 39,000, and receipts from thinnings Rs 21,500, of which Rs 18,000 have been lcnlised 
since 1869. When nc recollect that the oldest plantation is not jet 15 jeais old, this i e-ult 
must be legaided ns highly satisfactoiy and encouiaging. The giowth of tlie eucalyptus, 
especially of the variety known as the blue gmn, is indeed mnivellous, avei aging 1 foot pei 
month oi 12 fee t pei annum during the fust few j-eais. Thcic is a plantation of 60 acies 
of Eucalyptus globulus, mixed with a little E. margvnatci, neai Coonoor, know n as Rallia, 
which, I think, may challenge comparison with any I have ever seen m Euiopc oi India, 
and will certainly well lepay a visit. It was planted in 1809-70, and is theiefoic now just five 
jears old. The trees planted at G feet apail aveiago 35 feet high and 8 inches in dreum- 
fcicncc (I wiitc fiom mcmoiy), and the whole plantation is even and well giown. A piehmi- 
liaij' thinning has been found uecessaiy this jear, and, if I mistake not, Majoi .Tago told me 
tliat the proceeds would fully cover onc-fomth of the total expenditure, though the thinning 
will be veiy light and the saplings ncccssmily comparatively of little value. The system of 
lcamig the cucahpti fiom seed has been much simplified, and the cost greath’- leduced of late 
yeais nndci Poicstci Newman and Major Jngo, and it is pioposed to plant up 100 to 200 acres 
annually, to loplacc the sholas cleaicd foi firewood supply of the stations and extension of tea 
and coffee cultivation. The thinnings yield excellent poles and firewood, and the timbei of the 
eucalj'pti and A. Mela noxy Ion is found to be excellent. A consideiable quantity of the latter 
from puvate plantations has lately been utilised by the Oolacamund Municipality. It sutfeis 
so much unfoitunalely fiom the parasites, the dclcteiious icsults of which have been fully 
descubcd m a biocliuic by Di. Budic, that we have been obliged most i eluctantly to foibid its 
being planted for the futuie. 

The silvci wattle ( A dcallata) is now a perfect weed in Ootacamnnd, and it is matter 
foi'icgiet that its planting was not lestnctcd to some distance fiom the station. It yields an 
excellent fuewood, and its giowth nndci coppice treatment is tiuly wonderful, as a block mil 
yield a good ciop cveiy 4 or 6 yeais. "With this very bncf and nccc cc auly impel feet notice, 
I must conclude my remarks on the plantations of Australian tiecs in the Nilgms, the intro- 
duction and naturalisation of which species foim a well-maikcd fcatuic in Indian forcsliy. 

It lemnms now only to alludo to the class of plantations called experimental (2 (M [facies). 
Of these, 15 acres m Ivurnool have been givcu up this yeni, 8$ acres in South Aicot me meie 
topes gcueially adjoining our timber jaids, in which mteiosting and, in some cases, instinctive 
expenments have been caiued on with legard to the giowth of several desci iptions of indi- 
genous and exotic trees; 101$ acres m Madura consist chiefly of an expeument in broadcast 
sowing of babool, which, I fear, is a failure, about 5 acies oF Australian tiec:. ou the Pnlney 
lulls, and a successful expeument in touk planting.it the foot of the Pulnej- liilK. This planta- 
tion will be extended to at least 100 acies and lcmovcd from the experimental class Seventeen 
acres m the Anamally Division aie small teak plantations, which are not to be extended for the 
leasons alieadj r given in tins paper; and 9^ acies in Salem arc cxpci iments in glowing indi- 
genous tiees, chiefly sandal, which will also probably not be continued for sunilai reasons. 

Theie is, Iberefoie, ouly the 50-acrc plantation, already lefencd to, of Pleiocatpvs tanta- 
lums at Codui in the Cmldapah Distuct, which descives some notice. 

The planting of this valuable tiee, j'icldmg the dye-wood known as led wood or icd ganders 
in commcice, maj- be said to liavo commenced in 1SG5, previous experiments having resulted 
in fjduic Mr Yaide, the present Deputy Conseiv.itoi of the distnct, fiist discoicied lion to 
giowit, and I annex bis memorandum on the subject, which I have had printed and ciicuhtcd 
to the officers of the Dcpaitment: — 

Sysleai puisued-in Fed Sanders planting by II. II. Yaude, Deputy Conseivatorof Forests 

The seeds me gatheicd m May and sown m July, iu small beds about eight feet squnio, p repined 
adjacent to wlicic watei is to bo had. 

The seeds arc tlnust into the light sod perpendicularly, or at an inclination, and about an inch 
deep (lust sufficient to cover the winged seed). Fiom 700 to 800 seeds maybe put mto tho nursery 
beds of tlio above-mentioned dimensions, and watei cd every second evening by a watoihig-cau 

Seeds soaked for a mglit in cold water germinate m 2(J to 25 days, while those uusoaked take 
from 30 to 35 

After germination has taken place, tlic beds must be moderately watei ed bv a picotta cu other 
means, with small communicating or distubution channels made between the bods -Dining tlio fiist 
bix months paiticular caio in watciing is very necessary Too much water proves equally destruct- 
ive as none at all The condition of the soil whero planted must bo the best guide, ns they seem only 
to inhabit tliccouutiy where tho rainfall is binall. • 

Tho leading shoot at six mouths has n tendency to diop from the top woight of leaves, and 
should bo supported with a foikcd stick, which is sufficient to straighten tho stem The iiurseiy 
must be kept fiee fiom weeds, aud when tbe plants in the musery aie about six months old, they may 
be safely transferred to wicker or bamboo baskets, winch must be done dm mg the i am. They must 
bo carefully removed with pointed instruments, so that tlieir tap-ioots aio not injiued or broken 
The winter baskets with tlio plants blionld be placed in a shady spot and watered every second or 
thud day, and when it is peiceived tliat tho roots have taken Him hold, and the plants qiuto revived, 
buiy tlio baskets m pits V x 1' X 2' at nbout five oi blx feet apm t, and watei till tlio r.unB Bet in. 

Duung tho time the plants arc in the nurseiy, ns a protection fiom the buu, I always found Peru- 
vian cotton, planted neai oi wound, very beneficial OF course any shade will suit the purposo 
required. . _ 
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The plantation is now in verj’ pood order, contains some 21,000 tices, of which 20,000 
or 400 to tue acic may be saul to bcBcd Sandeis, and llio remainder, Cassiii Flontla nml 2Ielia 
•Azaun acuta, planted experimentally, or as muses. The expeuditmo has been upwards oi' 
Bs, 5,000 up to end of 1874, hemp a little over Its, 4 pei tiee, but tins includes the cost of 
the fruitless cxpeiiments hcfoic Mi. Yaide look charge, which will not lecnr. 

The total cxpendituie on plantations in the Madias Piesidoncy up to 31st December 1874 
lias been Us, 5,07,400, say 5 lakhs of lupces, and the receipts Rs 2,1S,S24, oi one lakh and 
nineteen thousand, a considerable piopnitiou of which is, however, denved fiom the dealing of 
natural foiest lor plnuting at Nilainbui 

II. — Firewood Resenes. 

The formation of "fnewoot l reserves” m the Madras Piesidency commenced in the yeai 
1S6G, when the Hon'blo A. Aibuthnot, then Collector and Magistiale of the Salem distuet, 
and now a member of tlic Madias Boaid of Revenue, enclosed some small ti acts fiom jungle 
conservancy funds, and drew my attention, as foicsL ofBcer of bis district, to tbc advisability 
of rcseiving and enclosing considerable aiens in the vicinity of the Madias Railway, mainly 
with the object of seeming and maintaining a supply of wood-fuel for the use of its locomotives. 

On this suggestion, the roscives known as A., 15., C,D, and E , with an approximate area 
of 5,000 acres, wcie reseived and enclosed by a ditch and earth bank topped with aloes in 18G6 
and 1S67, in which latter yeai the Baulpilly resolve, No. 1, m the Cnddapah district, with an 
estimated aiea of 1,000 ncics, was also formed. These tiacls were then, and until mceutly, 
known as “ railway fuel lcseives/’ and arc so styled in' the Conseivatoi’s reporLs; lmt tin* 
designation has recently been altered to the moie' appropriate one of * f fiiewood icscivcb,” the 
produce of which will be available foi the local as well as lailway supply. 

By the last i etui ns, submitted ’ for the half yeai ending 31st December 1874, wo have 
now upwards of a bundled thousand acres (1,0 1,202}) classed as r ‘ fire-wood icseives” m the 
several lailway districts, where the consumption has, of couise, been giealest, and measmes 
of conservancy aie most necessary. Of Ibis area, however, a laige pioporhon, notably an 
estimated extent of 40,000 ncies m South Arcol, is " open renene” i. c., unfcnced oi not enclosed 
in n permanent manner, small portions merely being taken up year by j eai, enclosed by a 
tempoiary thorn fence to exclude cattle until natural leproduction, aided by dibbling in of seed, 
and, m some cases, planting out of seedlings, re-coveis the ground, 

This system of “ open roserves” has, so far, proved successful, and lccommends itself on 
account of the small expenditure involved, and reducing the mteileience with the pimlegcs of 
the neigliboming villages ns regards ginzmg to a minimum, as cattle are permitted to giazo 
iu all but the tempoinuly enclosed blocks, goats only being excluded. Gieat enre is, however, 
necessaiy on the part of the foiest employes to pi event such tiacts ceasing to be leserves nt 
all except in name; the mmc so that many are not yet suiveyed and mapped, a woik which 
it is urgently necessary should not longer be defoired. 

Too little lias hiLliei to been done with regard to ascertaining the yield per nci e, the pro- 
portion of the whole area stocked, half stocked, or bare, the rate of growth, &c. j but tbc atten- 
tion of the forest ofliccis has recently been called to those nnpoilant points, without a piopei 
knowledge of which we aie woikuig in the dark. 

The yield pei aeie necessauly varies much according to situation and desciiplion of the 
jungle, ram-fall, &c., aud oui estimates of this and the stocking are at piesent too vague to 
admit of my giving any data which might be eonsidcied really reliable. I can only stale the 
geuoral results of estimates framed during the past year, and of experimental clearings of 
limited areas. 

The aiea stocked is now estimated by the disliict foiest officers at 41,o8Gi- acies, while 
55,S88 acies are entered as " linli slocked,” and only 8,728 acres, or only 8} per cent, of the 
whole, as bare. I doubt, however, tbc nccuracy of those estimates, and have enjoined on 
forest officcis the necessity of moie careful stock-taking by moans of peisonal observation, 
bare spaces being enleicd as O, and fully stocked by 5, in then note books. I have no doubt 
, that by this means we shall eventually ainve at tolerably coirecL conclusions so soon as tlw 
reserves arc surveyed and mapped, although, of couise, the state of oui ciop oi giowmg stock 
will constantly be ohauging. 

As legards the aveiage yield per acre, some very intciesbmg cxpeumcntal dealings weie 
recently mnde in the Salem district in the oldest of our fncwood lcseives, and the rosults 
weie favomable beyond expectation. Unfoitunalely, some enors in calculation of areas cleared, 
which were detected on ve-monsuiement, have vitiated the wdiole, and iendeied new and moie 
extensive experiments iu that and other distiicls necessary bofoie we can estimate our yield 
with auy approach to aceuiaoy. I can now only state that the yield or an expenmental cleaung 
iu Noith Arcothns been 8 tons per acre ; that the yield in Salem will probably be 10 to 12 tons 
per acie j whilst in the moist jungles of Wnlliar, in Malabai, one acre Lob yielded as much as 17 
tons of engine firewood. The “ length of rotation" or revolution is also quite unsettled, and 
can only be ascertained by caieful cxpeiiments and statistical notes extending over the next 10 
oi 15 years. So far is we may hazard an opinion, I should say that from 7 to 10 yenrs oil the 
western coast (f. <?., with the influence of the south-west monsoon), and from 10 to 15 in the 
central aud eastern districts, will suffice for the reproduction eithci fiomseed or coppice giowtb 
of firewood fit for use in the locomotives, i. c., of a minimum diameter of b". This would 
lepresent a yield of say 1£ tons per acie pci- annum in the former and } tou in the latter, which 
would be satisfactory. 
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I pioceed to give some mfoi nation as to the pie vailing desciiplion of tree in the lescrves 
of each distiict, the liuancial position, &c. 

The Cuddapali leseives, with an estimated aica of 10, 830 acres, are veiy favourably situated 
on eithei side of the lailway line, and aie all either fully fenced in, oi that woik is in piogicss. 
The prevailing liees aie Mimusops hcrandia and Eletigi, Slipchnos Ntix-iorntea, Couocarpui 
laiifoha, Flerocaipvs santahnus and Tatica Timlagaia. The two laltei can scaicelv be classed 
as iiiewood tices, as they aie valuable as timber, aud the uunk and loots of tbe former form 
the valuable lied Snndcis dye-wood of commeice 

The expenditure fiom the commencement has been Rs. 10,S73 There has been no felling 
noi levonue from the leseives, poitions of which were worked by eontiactois ioi the laihvay 
companies before being lC'Civeil and enclosed. 

North Aicot . — Theieis only one closed lesetve in this distiict, known as Mhmaudar, with an 
estimated aiea of 2,500 acios, which has cost Rs. 2,054' to enclose and conserve siuce its 
founation in 1S71 The pievaihng descuption of trees is the same asm thu adjoining distiict of 
Cuddapali, and tlieio has as yet been no foiling hojond the expomneiital dealing ahendy lefened 
to, which w r as also made to serve the pmpnse of inspection paths, Theie has been gieat 
difhcultym Ihisdistnet m seeming the requisite atea of wood icseivc (estimated at 7,000 acies) 
foi the lailway supply, owing to objections on the pnit of villageis, aud we aio still 4,300 acres 
slioi t. 

The Mamandai reserve includes a lull slope close to the lmo of railway, and will, it is hoped, 
piove veil useful and lemuueiative lieieaftei 

South Aicot — lu this dislucl wo have an estimated aiea of 40,530 acies as open firewood 
leseives, selected m 1SG9 mainly with a view' to the supply of the Soutli India Railway exten- 
sion. They aie latliei lcmotc liom the line (10 to 35 miles), but them is no indigenous jungle 
ueaiei. Much lias been done in the shape of cncouiagmg and stimulating nature] reproduction, 
and some 88,000 faces are rcpoited established fiom nuiseiics. The piovuiling dcscnplions aie 
Acacia a mar a, Alhczia Lclleh, and Cassia Florida. 

The expenditure has been Rs. 8,223 and receipts Rs. 520, realized fiom sale of dead wood, 
minor pioaucts, &c , no felling on the lesurvcd mens having taken place. 

Tnchinopolp — Them aie five firewood resoives in' this dibtnct with an aiea estimated at 
2,721 acres, hut which is ically much gieater The pievaihng tree is the umbrella thorn 
(Acacia plamjiom), but the jungles aie. on the whole, very pooily stocked and mtei spoiled with 
the lice spuigc (JJiiphorha I'nvcalliJ ; lienee we must lcly mainly on om fiicwood plantations 
for the supply of engine wood. The expenditure lias been Rs 4, 70S and receipts Rs. 730. 

Ti unci clip — In the southern district the extension of the South India Railway iuns so far 
away from the indigenous forests on the Western Ghfits that, in adopting measures foi sccui mg 
its supply, we have almost exclusively devoted om attention to the consci ration and giowtk of 
the Rahul ( Acacia aiahca) and umbrella thorn ( Acacia plan if ions) in tlic shallow beds of 
lam-fed tanks and on the sides of n ligation channels 

In this inannei we have seemed an estimated nrca of 2,000 acres classed as half stocked, 
the expenditure on which has been 11s. 7,055 and receipts 11s. 103 fiom the commencement, 
(187 Z). 

The giowth is excellent and good liatuial reproduction oi coppice growth certain, but 
thcic have heen and aie difficulties with legard to the Tights of lyofa, and some of the De- 
partment Public Woiks Ofliceis considci that the giowth is dclumcntal to the tanks. On 
the whole, liowevci, the experiment has been successful, though it is doubtful whctliei it will 
he long continued except foi local lcquucmcnts. 

One lakh of faces aveiaging a quaitei of a Ion each aio lcpoited ready to fell so soon 
as tlic i.uhvay is open, which it is hoped will bo this year. Some of the tanks have been 
fenced in. 

JUadvra . — The firewood leseives selected in this distiict have nevei been piopeily con- 
stituted noi conserved, and .ue, theieloie, omitted in oui lepmtsfoi the present. 

Cnmbaioie — The aiea reserved m this distiict is estimated at 1*3,170 acies, chiefly open 
icserve. 

Much money has been spent to little purpose on the Sholalrurry, ibimcrly known as Wal- 
liar ie«civc of 1,000 acies fenced in. Fiom its situation just within tlic limits of the south- 
west monsoon great results were expected hom tins icserve, which have ue\er been realised, 
noi do I think that they me likely to be nearly so good us hom those recentty purchased and 
constituted m the adjoining distuct of Blalabai, whcie the lam-fall is much gieater. A fan 
yield mar, lioweiei, I think, be reckoned on, and tlic expenditure lias now been reduced 
to a minimum The Coimbatore firewood resolves have cost up to dale Rs. 1>I,82G, whilst the 
receipt* have been Rs. G29 

Salem — In Salem we have eleven receives, with an estimated area of 10,300 acres, clawed 
as fuel reserve, partly open and pnitlj closed, the whole aiea boiug classed as half ‘locked. The 
expenditure, commencing, as has been stated, m 1800, Las been Its. 17,227, with receipts from 
dead wood, &c., amounting to Rs. bR3 The pievaihng tree is the Acacia amara, which lanks 
high as engine fuel. The chief expenditure lias been on fencing and planting up in the C 
lcscnc lvlnch was ougmally classed as a plantation No felling has taken place in any of the 
reserves since their founation bc\ ond the cxpcuincntal clearings already referred to, and which 
aie being extended. We have lntheito been able to meet the demand fiom supply tiaels out- 
side the leseives, and shall continue to do so as long as pos-able, although the older tices within 
the leseivcd areas will now be felled to ensure coppice giowth. , 
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Mnlabar . — Tliere is one leserve near Palgh.il in tins distiiet consisting of two fine trncts 
of forest, iocenilj- purchnsed fiom pi irate piopuetois with the sanction of the Government of 
India, anil now Known ns the Wnlliar leserve. The limits have been roughly mcasiucd and 
men estimated at 4,000 acres, well stocked with various descriptions of timber and fuewood trees, 
including a largo propoition of teak. 

The puicliasc-moiicy was high, upwaids of Bs. 40,000, or iinound numbers Es. lOperacic; 

* lint for this we hftMi the exclusive light of proprietorship, and as the expeiiincntal clearing of 
one acie which had boon cleared only seven or eight yeats ngo gave 17 tons of engine Jiiewood, 

I think flic pnichnscs favourable, nnd that these tract-, will eie long, under caicful consoivaney, 
piovc n very valuable State property. - 

The total amount expended on fuewood reset ves in the Piesidcney has been Bs. 1,13,901' 
up to the end of 1871, whilst tho receipts have been Es. 2,856, but it mufat lie icmcmbeicd 
that wc have meanwhile been seeming a huge levemio fioni the supple it acts outside of the 
icseives, having supplied 22,471 tons fiom the Distiicts of Cuddapah, Salem, and Noith Aicot 
to tho Madras Eailway Company. 

The li 1 1 uncial results of the fuewood reserves cannot bo aiuved at foi some ycais to come, 
until felling li; boon earned on and then yield ascertained. Tho Madias Bailway ronsumed 
in 1878, 58,719 tons, mid llic Agent of that Company now estimates his maximum lcqunoincnls 
at 78,090 ton^ pci annum. 

The South India Brulwny only consumed 3,500 tons in 1873, but tho Agent would now 
take u 1,000 tons per annum if he could get them. 

"With these tacts befoic us, besides the rapid clearing of all jungle in the iicinity of the 
i ail wai'd for cultivation and the evcr-inci casing demand tor firew'oorl and chaieoal, wc cannot, 

1 think, cir in conserving our reseived area and extending its limits. ir only to secure a per- 
manent supply for the local requirements of the fullin', when the railway companies will find 
it necessary to hum Indian or 'eahornc coal, or patent fuel. 

T trust that the foiegoiug remaiks will piovo that, whatever may be the gen pi ally leccivcd 
idea of 1'oicsL Consoivaney in Madia®, which was, I vegiet to say, styled the "terra incognita 
of Torc'-try ” aL the last Con fei cnee, we have not been unmindful of the paramount object of 
the Department, w., the picservntion nnd pioduotion of timber mid wood-fuel,' nnd it is nob 
only inv duty but a plcusme to awnc you that the Go\erntneul, which I have the honour to 
repieseilt at this Confciencc, have novel shown themselves wanting in tbeii dibits in this 
diicction. so long as the rights or privileges of the people nrc not torinusly intcifoicd with, and 
to expiess my conviction that if financial considerations of the moment are not allowed to 
fetter our action, we shall eventually exhibit as good and satisfncloiy results n= may lie hoped 
tor iu other pi evinces, pci haps more bountifully supplied limn wo arc with those great 
lcquisiles of our Depailmcul in tlu* picsent day — rain-hill nnd money. 

This was followed by a discussion, on the yield of these plantations, 
Mr, Smi/tJiies pointed out that the figures given by Captain Campbell Walker 
for the Casnarina plantation in South Arcot amounted to a yield of *J<10 cubic 
feet per acre per annum, which was four times greater than the yield in the 
best French high forests. Captain Campbell Walker allowed that this was 
high, but the calculations bad boon made independently by two officers, and he . 
had every reason to believe that they weie accurate. Mr. Brandis said thnt ^ 
he was ;not surprised at these figures. He firmly behoved that the yield of 
well-stocked and well-managed plantations or forests in many parts of India 
would greatly exceed our expectations. A very high yield could not, of course, 
be expected in the dry and arid regions of India, except when . irrigation was 
1 available. The future yield of the Chunga Manga plantation in the Punjab, 
which was irrigated from tho Pari Doab Canal, bad been estimated by Mr. Rib- 
hen trop as high as 210 cubic feet per aero. He himself (Mr. Brandis) bad not 
in former years been inclined to assent to this estimate, but be was now in- 
formed that officers competent to judge, hold that, with a regular supply of 
water, 2-iO cubic foot per aero per annum might bo attained. He would sug- 
gest that we should abandon the term “ fuel plantations,” for most plantations 
made lor the purpose of providing fuol in the first instance would yield a 
good proportion of timber and small building wood. In tho Punjab planta- 
tions certainly lie felt convinced that, notwithstanding l)r. Sehlich’s warning, 
it would be found profitable to reserve standard trees, and to sell a large por- 
tion of the wood produced as timber which would fetch three or four times 
the price of fuel. 

Captain Campbell Walker replied that tho term “fuol plantation” was 
especially used, because in the first instance they ivero mado for the supply of 
railway iue] ; and Captain Kan Somcren said that in Mysore the plantations 
wcio called “ fuel,” but much of the produce would probably be sold as limber. 

> 7 . 
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BIX B. 

per tirre in the Silmlitr Plantations from the year 1843 to ] 86Q 3 mchshc 
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Preliminary Working Plans. 

^ U fcer ^fchf 0 J«\ Schlich then commenced his paper on the above subject n itJi an explan- 
ation of the terms “ normal forest,” “ normal age classes,” and " normal annual 
yield;” this occupied the remainder of the afternoon, and on the following 
morning D/\ Schlich read the second part of his paper. 

The pi epa ration Of detailed woikmg plans for all Indian State foies ts mil requnc n great 
many yeais It is evident that wo cannot manage the pioperty entrusted to ns lor so long a 
time without some smt of apian, hence it is oui duty to compilo ami work according to llie 
provisions of u hat have been called “piehminaiy woilcing plans.” These should guide us until 
uc can manage to diaw up regular woilang plans. 

1 may say that all Indian State forests aic in an abnoimal state, and consequently the 
mam object ot working plans is to lead these forests ovoi into the normal state, that is to say, 
to establish the noimnl age classes, noimal mciease and normal giomng stock ns fai and as fast 
as the demands on the foiests permit ns. 

Tlic demand on oui fuiesls foi some pellicular kinds of pioducc is gcncially gi eater Ilian can 
be satisfied, uboieas foi others there is no demand at all, or at any rate it is below what 
is being produced. Ilcnce wc are labouring imdei pm ticular difficulties, when laying out plans 
to bung the foiests up to tlio normal condition. IIowcvci, the difficulties mil have to be 
faced, and I tlierefoie proceed to explain my viowb legaiding the method of dinwing up pre- 
liminary woikmg plans. 

The area ot the foiests is veiy laige and the staff of officeis extiemely small. In ordci 
to bung all foiests within the next few years under the opoiationof noticing plans, tlic latter 
must be of nsimplc nature The following pioposalsaresoauauged lliatan officer lauly skilled 
in the work can picpaicin one season a piclimuinry wmking plan for a forest aica of between 
100 and 200 squnie miles in the plains, or an niea in the hills reduced in piopoition to the 
difficulties of the country. Tins point should he kept in view in judging of my pioposals. 
I should airange the snbjccts to ho dealt with accoiduig to the older m the appended list, on 
winch I now offci the following lcmnrks:-— 

Prelbiixary ‘Working Plans. 

1. — Duration of working plan. 

2 — Extent of woikmg circle. 

5 — General dcseuption of working circle : 

a.— Situation and boundiutcs. 

J. — Topogiaplncal dcseuption. 

c — Climate. 

d. — Gcneial chaiacter of finest growth and cnnmeiation of pioducts 

e. — Population in and aionnd the woiking cuclc, and st itemcul of existing rights 

and privileges 

/. — Depots, raiukel s, lines of cxnoi t. 

4. — Foimation of eompaitmonts and blocks 

a — Detailed description of each compaitincnl: 

a.— Aiea. 

I — Giowmg stock of mateiial. 

c. — Notes on past management and piescut condition. 

0. — Rate of giowth of the pimcipal trees. 

7. — Working arrangement. 

a — Calrulation of annual yield — 

1j/ — H igh timboi foiest, 

2 ud — Coppice foiest 
3rd— Coppice undci standaids. 

I — Selection of compaitinents to be worked timing the dilution of the woiking 
* plan. 

c. — Mode of woikmg, and icpioductive measures, with legaid to wood, as well a« 
to minor finest produce. 

S — Collection of statistical data. 

1 . — Dmatioii of mihnj plait. 

I propose ten yeais, with the proviso that a ie\ ision raav bo made after five yeais. To fix 
hvc yeais m the first instance is too shoit, because it is doubtful \\ bethel wcoan make a now 
working plan cvciy five yeais with the piesent staff. 

2 . — Fjtcnlof tooth: /reticle. 

This is a voiy impoi taut question, and one not so easy to answ'ei in all cases, heeansc 
executive and eoutiolhug duties have not as iel been completely separated As ageneial mle, 
I should, say that a working cuclc, or the foiests foi which one woikmg plan is to be piepaml, 
should not comprise more than one executive chaige, and in cases where the executive chaises 
have not as yet bcaa clearly established, I t Loti Id make a sepautc woikmgpkm foi the forests 
which aie likely to compusc one executive chaige Jicicaftci. On the othei hand, within one 
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executive charge there may be two or more woiking plans, if called for by the peculiarities of the 
Foiests. ‘ 

In some instances it may be necessary to throw, iu the first instance, several executive 
charges together into one woiking plan, but, whenever practicable, this should he avoided. 

3. — General description of moiling circle. 

This docs not require a special explanation. 

4. — Formation of compartments and Mods. 

It is a very common mistake that tlio chief reason for dividing a forest into compart- 
ments is to separate differently stocked areas. This may bo one reason, but the most impoi- 
tant point is to facilitate the working and supervision. Hence the smaller the compartments 
can be made, the better. 

On level ground I should establish the compartments by laying out a net-work of roads, 
which, if possible, should cross cnob other at light angles. On lully gionnd the shape of the 
compartments depends on tbo configuiation of the country, as the roads must be established 
in the more accessible parts 

The size of the compartments depeuds on the mode of working and the net revenue which ' 
the forest is cnpablc of yielding. The moie valuable a foiest is and the larger the letuins, 
the smaller the compaitmeuts should be, so as to make the arrangement aud protection as 
complete as possible. 

If there are decided differences of soil or vegetation within one compartment, it may he 
divided into sub-compai tments. If the differences of vegetation disappear in couise of time, 
then the sub-compartments will also disappear. 

If a foiest is of consumable extent, it becomes advisaldo to divide it into a number of 
blocks, so that each contains a ccilam number of compartments. The boundaries of the 
blocks should he natuial division mailts, when such exist. 

Blocks, compartments, and eub-compartmcnts should always he indicated in the same 
manner, the most piacticnl in my opinion being the following : — 

Blocks by Roman figtiics. 

. Couipai tments by Arabic figures. * 

Sub-compartments by small letters. 

Thus, III, 5, e, would mean block III, compartment 5, sub-compartment c. In addition, 
blocks should receive names whenever available, aud very often it is a help to have names for 
compartments as well, though not absolutely ueeessaiy. 

5. — Detailed description of each compartment. 

This and the following section contain the more immediate data upon which the working 
arrangements have to be based : — 

a. — area. 

This will be found by means of a suivcy, but as that is a mntter of time, wo 
shall have to take advantage of existing surveys. For preliminary woiking plans, existing 
topogiapliical or levcnuc survey maps will piovide sufficiently accuiatc data regarding the total 
aiea of forests or blocks, and all that we have to do is to maik m the proposed- boundaries of 
the compartments and then to ascertain their areas flora the map. 

Where no maps at all exist, it will bo necessary to compile a sketch map. It is absolutely 
necessary to obtain some idea of the areas, or else the only means of ascertaining the glowing 
slock of material is to measure or count all tiecs. The scale of the map must depend on 
circumstances. 

b. — Glowing stocl of material. 

This I should ascertain by measuring all tices on sample nreas, and by ascertaining thus 
the contents per aero (not per 100 acres), aud by calculating the total contents foi each com- 
pmtmont or sub-compartment. Whenever prnclicablc, the sample areas should he narrow ships 
runuing from one end of the compailmcnt to the other, in olhei woids, linear valuation surveys, 
which were first introduced by Dr. Brandis in 1 850. The breadth suiveyed should be 100 feet. 
Tlio area surveyed should not bo loss than two per cent, of the total area. I should classify the 
trees according to girth, because the people of the country are accustomed to it, and I should 


adopt the classification now m foico, t 'is.— 
Seedlings undo! 1 cubit girth. 

under 18" 

... — I ClllFS. 

Saplings 

from 1 cubit to 2 cubits girth, 

IS' to 3’ 

... -II „ 

Young tiecs 

2 cubit* $1 3 f, s » 

3' to d* 0” 

... -Ill „ 

Trees 

If 3 u t; ^ f9 „ 

A" 0” to G 

... -iv „ 

Old trees 

„ d cubits nnd above „ 

6' gii 111 and abovo ... 

... -V „ 


I should fuithcr mcasuro the trees at height of chest of a man, in the case of natives about 4 
feet fiom tho ground, and not 6 feet ftom the ground, as few natives, and for that matter also 
Europeans, can measure a tree accurately at the latter height. 

The survey hues should bo equally distributed over the blocks or compartments. 

c. — Foies on past management and present condition. 

Here every point, bearing on tlio working an augemouts should be noted, ns conditiop of 
forests, growth, whether vigoious or otherwise, blanks, and their exfcont and situation, how the 

2a 
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compartment appears to have been ticatcd in the past, and pieliminnry hints as to its future 
tieatment. 

The data of this section may be recorded in a tabular foim. 


0 . — Rate of growth of the principal trees. 

Unfoitunatoly, not much can bo said undei this beading. TVe must tiy and ascertain the 
rate of giowth by counting and measuung the conccntuc lings of tiees, whenever it has been 
established that each concentric ling coi responds with one yeai’s growth. Othciwise we must 
look out for trees of known ago, and if such arc available, nsceitain flora them the late of 
giowth; if that fails, we must liy and make an estimate based upon such points as maybe 
available to guide us. 

It should bo ascertained or estimated what the average age of a treo of 18', 3', 4' G' and 
6' gutli is. The following list shows the radius coiiesponding with each of tho'.o girths : — 


Gii tli 


Radius. 

18" ... 

••• ■ ■ ••• ••• 

... 2" 80 

3' ... 

• • <•■ •• ••• 

.. 6 ' 73 

d' 0" . 

• • • • • ■ 

8" CO 

c' ... 

7 . — l for king airangcmcnl. 

.. ir*oo 


This will depend on the dnta enumerated above, and the following remarks should be con- 
sidered as of a general character only : — 

a. — Calculation of annual yield. 

1 st. — High timber forest. 


The first tiling to be done is, to fix the age or size at which the trees nro to he cut. 
Assuming that no ticc of less than 6 feet gnth, measured at height of chest, is to be felled, 
then the simplest method to nsccitam tlic maximum annual yield is by ascertaining — 1st, the 
total number (a) of trees of G feet gnth and upwards,- 2nd, the number of years (a) lcquircd 
to allow an equal number of younger trees to grow up to G fcetgiith and upnaids; and 3rd, to 
divide the number of tiees (a) by the number of years (a), thus obtaining the maximum annual 


yield,y= — * No doubt this is an extremely lough method, but one quite nccuratc enough 

for preliminary woiking plans, where the data nt our disposal me generally so scanty and of 
such an approximate description that the adoption of a more nccuratc mode of calculating the 
maximum annual yield would he simply waste of time. 

2nd/y. — Coppice. 

After fixing the age (a) at which the trees arc to bo cut over, the whole area (f) under 
finest is to be divided by a, and the result represents the area to he cut over nnnually. 


Thus, it will bo observed, tlic maximum annual yield is expressed by area only. JBy means of 
valuation surveys it can ho ascertained what the average contents per acre or the total annual 
3 'icld will amount to. If differences in the productive power of tho soil nro easily distinguish- 
able, then they mny be taken into account by fixing the annual cutting area in the rcvcise 
proportion of the quality, but if these differences are not veiy considerable, they should not he 
taken notice of in preparing a piehminaiy woiking plan. 

S rdly. — Coppice under standards. 

Tho system will he precisely the same as m the case of simple coppice. 

1. — Selection of compartments to be worked during the duration of the woiking plan. 

The compaitmcnts which are comparatively richest in old trees, or in which the increase 
i<? smallest, should, as a rale, be selected. If the diffeience between the compaitmcnls is not 
very gieat, and if other reasons against it do not exist, then the compaifcments selected phould 
adjoin each othci. In the case of high timber forest, the aica to be operated on should be of such 
an extent, that the numbs, i of tiees of the fixed size (O' and upwards) on it is equal to the maxi- 
mum yield calculated for the dm at ion of (he working plan, — here ten years. Rom this area all 
decs of the fixed size (G' girth anil upwards) fit to yield marketable matcnal may be remoieil 
dining the woiking plan period. 

This method requites a few explanatory romaiks. A more accurate system would no 
doubt be to out the annual yield irrespective of urea, but,m my opinion, that advantage will be 
more than outweighed by the following considerations. In the first instance, the valuation 
surveys made for a preliminary woiking plan will, as a rule, not he sufficiently complete and 
accurate to cusuie our nscci tabling the exact amount of growing stock, hence there would 
always ho a dangei of oui citliei ovei -working or under-woikmg tho forest. The former 
would load us to want of material hcieaftoi, and the latter to waste of matcnal in the foicsts. 
Secondly, most of the Indian forests contain large numhcis of old t/ecs which, though they 
would appear on our valuation lcgisteis, aic not fit to yield maiketable material; consequently 
by working only by quantity, wc might use up nil the good trees of the fixed size iu half the 
time necessary to icplaee them. It is true, this might he avoided by ascertaining the propor- 
tion between maiketable and unmaikclnblc trees, but that would be a work of gieat difficulty . 
and time, aud besides individual ideas would have a heavy beaiing on this propoition, so flint 
it the officer who makes the valuation suivoy is not the same who works the forests nftcr- 
waids, room for gieat eirois would be left. 
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On the whole, I am therefore of opinion that, although the annual yield is first, ascertained 
accoiding to quantity, it should finally be expressed according to atea, tho latter to he fixed 
so as to contain, according to estimate, the maximum annual yield. Whatever marketable 
ti cos of the fixed size may ,be found on the aiea will be removed, whether their nnmber may 
come iip to the calculated yield or not. In this manner we ciismc that our tiees of the fixed 
size will last thioughont the peuod toquired to leplaco them, though tho annual yield in the 
several years may differ within modciate limits. 

c. — '-Mode of tootling, and reproductive measure t, mth > eg aid to wood , as well as to minor 

produce. 

' The decision in this case depeuds entirely on local circumstances, as the size or age at 
which the foiest pioduce is to he harvested, then whether the ptcvinhug species of timbci ore 
to bo favored, 01 whether other species aic to be inised instead , then, again, on the peculiarities 
of the species, whether repiodncliou is to be effected by natmal or artificial means, or by both 
combined; then, again, whether minor foiest piodnce is of such impmtancc as to necessitate 
the management being arranged accoidingly. All these pumts and othcis should be considered 
in determining tho mode of working and of reproduction. 

• 8. — Collection of statistical data. 

It will be necessary to collect, while the preliminary working plan is in operation, data 
upon which a inoic accurate working plan can he based hercaUei. To settle the details of this 
question would involve mmo lime than is at our disposal at present, and thcieloie I confine 
myself to merely mentioning the subject, which should he taken np in another place. 

Finally, I present to the Confeicncc a map, illustrating a prehmiuaiy working plnn lately 
drawn up by me for the Him Forest Reserve in the Dooms, .Tulpigoreo Dislncl 

Animated and protracted discussions intervened between tho several para- 
graphs of Dr. Selilicli’s paper, but it was not found practicable to reproduce 
them here. 

Forest Terminology. 

Mr. Smythiea then read a paper on Forest Terminology, which appeared in 
the January number of the “ Indian Fores! cr ” Most of the terms were discuss- 
ed by the members present, and some of the more important ones were finally 
agreed upon ; a list of these will also be found in the above-mentioned periodical. 

The Tanna Forests. 

The seventh and last day’s proceedings commcncod with Mr. Gibson's Wednesday, 
paper on the Tanna Forests, which, at his own request, is not printed in the October 13th 
proceedings. 

Uses of ira Prickly Pear. 

Mr. Wallingcr road- the following paper on the above subject:— 

Concerning the Opunlia vulgaris— the pricllj/ peni — as a natural preset vei of plants anil trees, as 
a valuable manure, as a fence material, aiul as a product possessing certain medicinal uses 

The prickly pear, oi ns it is called in Marathi the Pluideli Nuiung, is a cactus veiy common 
in the Deccan of the Bombay Lhcsidcncy, and is classed twelfth in tho classification by Linnasus, 
who named it tho Opunlia nilgai is. It is called the Indian (ig. This cactus is the haidicst of 
nil the genera of cacti, and on Mount Etna, whcic foiestsofit exist, it grows in chinks and de- 
vices in the rocks whcie there appears scaiccly soil enough to contain its roots. A specimen of 
the plant was taken to the botanical garden at Kuw, near Richmond in Surrey, where it is now, 
amongst, nanny othcis of the same family, admired ns a curiortb exotio. Attempts have been 
made and n dcsiic exists, I believe, entiicly to dostioy this plant. It is, however, judicious to 
accept as a truth that every created thing hns a use in Nature's great and frugal scheme, to which 
it can be legitimately and indeed profitably applied. The Opuntia vnlgans came to this country 
fiom Amenca, and is there met with even on the Rocky Mountains up to 49 degrees of north 
latitude. Methods arc found of using this plant and members of its family in otlior conn'nes. 

In Noith Amoiien an Opuntia is used for protection around forts. In the veiy pooily wooded 
districts of Chili and Feiu the stems of an Opuntia take the place of wood for small beams and 
door-posts, and in the north of the former countiy it is used as firewood for copper smelting. 

In Pent the thorns arc clovoily. made into needles. In California hedges arc made with 

tho Opuntia vnlgans aiound cultivation. In tho West. Indies tho Opuntia vulgaris 

is used for feeding pigs, also for hedging, and is there cultivated. In Mexico the Opunlia vnl- 

pfius and Opuntia cochinillifcin arc used for hedging the boundaiies of fields and figure in one 

of the qnarlciings of tho arms of that State. Tho cultivation of these plants has been but ■ 

lately inti winced mto South Italy, Portugal and Spain. In the latter country/a feast ocouik 

omougthc poor at tho time of the ripening of tho fiuit in September. The fruit is in Spain con- * 

sideicd fo gical a favourite that hi tho month of September hundreds of vendors sit in the ; 

streets of tho town busily employed in stripping the fruit off the branches (which hnve been ‘-w ■ 

gathered loaded with it), their hands and nimR being fear fully swollen with the spines that they 

have not leisure to avoid, so great is the impatience of the purchasers to obtain the fiuit. In 
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Covcnl Gniden maiket pnekly perns are sold at tlie rate of two pence each I may remark 
hcie that dining 1 theyeai? J S70-71 and 1S71-72, when the ciops in some of the eastern talukas 
of the Poona andAhnicdiinggur zillns vreie almost a tot.il failuip, the fiuit of the pnekly pear 
was generally eaten by Mahals, M a rigs, and others of the poor class. In Greece (ho Opnnlia 
vulgnns. is used for hedges, and in Saidima and Sicily for feeding pigs 0. vulgans and 0. co- 
chiuilliferaaic caitfully planted and cultivated m Mexico, California, and on the coast of Gicnada; 
also m the Cntiaiy Islands foi fence matenal, and the laltei species foi the production of cochi- 
neal. The objections laised to using the Opuntia vulgnns as a hedge matenal and otherwise 
aie, I believe — 

Its unsightliness j 

It hailiouis vcimin , 

Its tendency to spi cad. 

It takes moistnie fiom the land and adjoining ciops. 

"With lcfeience to its unsightliness, I acknowledge that we very commonly imngine we 
do not. lequiic it, and think that its growth at all is quite a mistake, hilt has not its unsight- 
liness something to do with the fact that no gcnoial attempt has ever been made to make it 
really useful? It is pci milled, unheeded and from want of common rate, to cam a 
tembly bad name for itself. It oovuis the waste land adjoining many villages, giowN 
tlicic into Iaigc and lofty impeuctiabic clumps, ntToidiug shcltei foi vermin, and is 
unquestionably, thus situated, not only unsightly but a very gioat nuisance In such 
cases it has masteicd and not solved us. The fault heio, howevoi, is seaicely that of 
the pnekly peai, but rathei of those that permitted it to attain unmanageable dimensions 
and to glow where it is not lcquned. Grass grown upon neglected loads is unsightly. 
Pimply because it is “ without the fatness of things/' and is neither lcquncd noi useful there. 
1 have seen scry many well-kept pnekly pc.u hedges, that had anything but an unsightly 
appeaiance, partly oveigiown with cicopcis and with bushes ami trees growing m their midst; 
the laltei shielded flora mjuiy by the prickly pear from then youth up, on the contrary, 
they appealed, in the integrity of the cxpiccsion, piotceting hedges, stiong, durable, and 
useful, and utility is certainly one of the lamps of beauty. “ It harloms id min.” IVhen 
used as a hedge this is true, and as f.u ns regards fields, plantations, and finest piopeitics gener- 
ally, it is pinbably an advantage, as if useful vermin me to bcpcimilterl to exist, they are less 
liable to do haim in the hedges than elsewheio “ Its tendency to spread ” is apparently a far 
moie senous cliaigc. I acknowledge that if tbeic is carelessness exhibited in the disposition of the 
cuttings of pnekly pcai , if, instead of being made use of, they aie thrown about oi allowed 
to float down a nala oi liver, they will, without doubt, take loot w’lieic they aie not loquiied 
and become a nuisance ; but a cmcful gaidenci docs not throw Ins gntlieicd weeds carelessly 
about , he collects them into a heap and burns them. There is not tho slightest difficulty 
in diying and burning, as mnniuc, pieces ent ofT prickly pear hedges that nie trimmed 
dunng the hot months of the year, and this operation, moreover, at this season of the year, 
rendcis highly unlikely, if not unpos-oblc, tho seeding of the plant, for it is only on laige, 
oveigiown, useless clumps, and on hedges left unlummod fiom year to yeni, that the 6ecd 
is procurable at all. This leads to the icmai k that, if the plant is cverywhcic made use of as a 
fence and nowhcic permitted to giow to a massive, useless sue , the seed will be difficult to ob- 
tain, and its undue spicad about tlic land thus chocked. In fact, by' its general use, if wliafc is 
here advanced is coned, the plant would lequno to be cultivated to obtain its seed; and this is 
the state of things fiom my point of view’ to he brought about Theic are quantities of prickly 
pear hedges around house compounds in Pooua that me exactly in the same useful oidoily 
state they were fifteen ycais ago. They’ have given no tumble, nor is it found that (he plant has 
spread itself into adjoining gaidcns or on the sides of the loads. Theic are s-ome bodges, on the 
other baud, in a disoideily stale, these, however, in most cases, aie situated along roads and 
suuound lands tho piopeity’ of Government The pnekly pear was used to piotect fiom 
injury, by cattle and vermin, the many beautiful trees now lining the lately-constructed loads 
mound Poona; but after its w T oik was done with such a happy termination, — that i% aftei tho 
tiees wcic shong enough to lake care of themselves, — it might have been culdowu, burnt, and 
the ashes laid to the loots of the trees as a manure, and thus, as in life, so the plant would 
lime pioved useful when dead Now, however, pieces aie scattered about aud some have taken 
loot lieic and theic, and by consequence, foigctting pcihnps that it successfully fulfilled its 
mission as oui servant, wc stigmatise it as troublcsomely peisistent, and thus lilatne the plant 
for possessing a quality’ in which, fiom my point of view’, its highest u=e[ulness consists. It 
talc a moisture /tom the land oiii! from adjoining ciops, is staled as un objection Ilspow'crto 
draw moistuic to the earth's surface, not only ilnough Laid and appaicntly hopelessly stenlc 
land, hut thiough disintegrated Imp, is vciy oxtvnoidmavy', hut licioin lies, I ceitiunly think, 
one vciy stiong aigument m its i.ivoui, and I therefore, if upon no other account, strongly 
advocate its general iue throughout those pails of the country’ whcie, by icason of a lnek of 
moistuic, or for olhci causes, it is difficult or impo~sible, without its assistance, successfully to 
grow otlioi descriptions of living hedges lu tho eastern distiiets of the Poona zilla, except 
m the Government bahool plantations, scarcely a tree or a shmb is to be secu Even those 
tiees which loimcd the natural boundaries of fields and the limits of village lauds arc dcstioy ud, 
and the land, duung the hot months oi the year lacking shade and the means of retaining 
moistme near the suifiiee, becomes haid and cold, and unnaturally destitute of moislme. 
Should hcicupon a scanty rainfall ensue, the land remnins diy and unproductive. In most 
Euiopcan countries much moie attention than foimoily’ is now being given to the construction 
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of Inin? hedge* and the growth of trees around cultivation. In parts of Germany the 'Rohmia 
pseudo-acacia i=, I believe, almost univei*iilly being giown around fields. Pnekly pear 
hedges will live and thrive and afloid shelter, rooistuie, and pi enervation throughout the 
hottest nionihs of the year, to plants and other living fence material, and without its help I 
doubt much if in the tree-denuded eastern dit.lt lets of Poona living hedges of plants and 
tree* will glow and tlii i vo. <Itis, J believe, nigned that tiees upon fiat cultivated lands do 
not influence the climate. Tin* I cannot quite believe, but if such wine the case, no one doubts 
tliat trees play lliciv impovtnul part in Mippljing nn( lira! leaf manure for the soil and in bring- 
ing and retaining moisfmc near the suiface by the law of capillary attiaclion. A tree gives 
shade tiom above, and its Icnvcb give off huge quantities of moistme, but its roots, voiy far and 
wide-spiead beneath the surface, have n still mon* iinpnitnnt office to fulfil,' laigc peihaps near 
the base of the tree, tlicj' curl in the most beautiful minute hair-like (ci ruinations which, by the 
natural law of capillary attraction, mole up moiMinc that, uonld otherwise, by the law of 
"invitation, wide lower and lower, and far heyoud the power of attraction, which the loots of 
grain crops only can exeil. Thus, where living hedges with tlnubs and tiees exist, theic can 
be, even atiei the hot months are past, and after, say, a very scanty lainfall, sufficient moisture 
retained near Ifie sin face to enable the earth during the cold months, when clew points can be 
reached, to distil its dew for llio bencfil of cultivation. Let, us suppose Hint, when tlic value of 
luing hedges and tiees at omul cultivation becomes known to the natives of this country, and 
when the iucicnsing value of land demands such peummont and valuable landmniks, and to 
avoid disputes, and again to obviate the necessity of the antboiities of a village yeaily, nnd 
after showers of rniu whitening boundary stone-, with clmnam, the people elect to grow living 
hedge* aioniui their fields, then all tire pnekly pear which grows m the Poona zilla would 
not lie sufficient for the puipom of to t ruing tire nucleus of the hedges in tho Bliimtliwry 
laluka alone. After a few yeais, when the growth of the hedges and trees is seemed through 
its in st rumen tidily, tin* prickly pear can l»e cat out and u*.«l ns mnnmo or loLmied living to 
restricted dimension*. Goveinmcnl ImVe been ashed to legislate upon the question, aud to 
mnko the planting of piiclrly pear penal under an enactment, or in other words to prevent the 
tise of that product of the earth which coueeily used would he the means of coveimg such a 
tree-denuded district as Judapur with Ircnutiful living hedges of plants and trees, and thus, 
fpctiriiig by their aid bolli moisture and valuable innnmc, turning, upon every Occasion of a 
limited rainfall, an avid and unproductive district into a fcilile one. I cannot think of n 
more simple, inexpensive, and ofleotivc measure to imc&t oidinnry files which Uneaten to enter 
a finest. than to cicct a r-hoiig piickly pear hedge nmund the forest. By doing this yon, more- 
over permanently demarcate the finest limits. Where glass grovib to a gieafc height, there two 
1u*d"W will ho icquiied, *sy, about 30 feet nparl. The intermediate spnei* must be thickly 
"Town with scrub, liamhoos, Sr c., to keep down, as far as possible, the giowth of grass. Yery 
extensive tracts of denuded lull and mountain land tluoughout the picsidcncy are now being 
m-idc ovci to this .Department for sowing and genoial coiiscivution; pnekly pear might with 
adv aid a"c be used to effect plant nnd tice reproduction upon sonic of these lulls. There cannot 
j„. doTiht that, io obtain favom able le-ulls upon these denuded hill tiacLs, wo must chiefly 
relv upon natural reproduction, and, with such laigc areas, confine our operations to thoroughly 
broadcasting them with laigc quantities of good lienlthy seed year after yeai and preventing 
trespass and gui/ing. But while the moio valuable of thoo mountains (and many of them, 

S, * /» ♦ 1 _ 



tbeir reproductive powcis at the vciy - - -. r , . . T 

coinmuneiii" the woik of sowing such denuded hills and mountains, tho fust consideintion is, J 
think to endeavour to make the bill land geneinlc other piodncc than indilfiacnl gross. 
Having done this nnd provided shelter for plants, I submit that the growth of trees suited to 
the climate and soil is but a woik of tune I therefore would propose to truce with living 
hedges of prickly pear Mich reserved lands throughout, not only tho houndanes of the leservc, 
but also, in lateral lines, coutommg the lull *ay at intervals of 100 feet ., these lateral hedges 
will bind tlio soil and pievent itfiom scouring down tho sloping lull s,de, and will also ntlowl 
flic mudi-icquired shelter nnd moi'-tmc foi young plants. It will be noceswiy to set, m addi- 
tion to lateral lines of hedges, also hedges horn the base of the lull running upwards to protect 
the plants from strong winds and side light, thus giving the hill tract the appearance of Lein" 
fenced into small fields of one or two acres m extent. I Hunk that, with the assistance oi 



denuded hills, but also bo supplying for general use a poweifnl and cheap vegetable manure. 
There am Ibicc ways which hare occurred to mu in which prickly pcai can ho used ns a mnnure. 
Firxi hurnin" it upon tlic soil for (lie production of humic acid; aeoonillj/, mashing it, thus 
icalifting all its abundant juices and mixing it with earth in the proportion of one of pnekly 


pear to six of earth— this plan is smlahlo lor planting road-side tiees and blank 
plantations j and, lastly, by throwing it into ponds or tanks of water mended for m 


nnd blank places m 
irrigation, to 
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u'linm On tin’ SOLli Juno last I set six iom.* tu-cs — liiinaplants — three im H i this manuii- nnd 
tluco without it. Tho fnrmci llnec on the 30th August imr cm tied with le ms, Inal*', ami a 
few io-e« nnd wane, nnd *.1111 me, I'nlnely' lice hnm the nit ac' s of in-ei*t>. Two ol ihe lnttu 
n cm entuclv IoaIIcm, ami the thud \\n. wed: and upon one Mill* Icith-c- Tim nx io*.' tict* 
weie planted in a line nlinut .‘J feet aim t Tt ww eminus to note that the umnamin d taci 
nearest the tlneo manured tier-, tluow out lean's upon tin 1 tide mam-. I to tin* manured tin-. 
Tluno can ho no douhfc that the imnule loollets weie nUiaclid to, ami On le i-ltlv 

siu-hcd in the gnsi-s irencmted hy the pnekly pear in n slat'* <>[ di-iump-i' il.ou. The bup'-i * 
mtcmldit of tin' Government llotanical Gaulcii** at Gunnei.li lvlund, nui l’orma, wiuti* to i»n 
a 41011 time apu conccimnp puchly pear ns billow*. ■ — 

11 Sl.u*"* jm 1 dtvw no nll'-ntiiin to I’ u a*, rivi'me I li-***l vici '.1 l.U"dr. 1 rii!-lnl»nf it t 

put it into a t mV lliiu'iidi wlm.li t aln l<.x irri,; it.un pT--i" i. of troii**, it d.i .ouji'i 1 . . 1 ij.ilh, \'»>1 IN wain 
carm n. ij a luuw piilinu ol i lie "ii*-.' tint no uenvi vied (u/i‘liri l.itli imiall pie «>t hUf-d.viiiin'Mi.l 
vc-jetaMe n-'iic Wlnt .■hiM ln> !• 'tier plmt food ra a *oil (ion wliuh tin. lc^ctable inittir fun 1,. an‘H.ili.1 
ainl hnnU'I la «•« m on irene-aio*). 5* Tlnid, y on um<li fm iN- uNi ” 

In mncliiMnii, and with leferenre to the medieinal u u of priohlv pear, I can find only lave 
or tliici 1 ciii.it n<* propei tie-, thn! it ia ^ ml in this country to pm- e— , ur , for biomdiitis, <n.p''ei ill} 
in eliildien, un whom, for the ci.inpl unt. I nmleiilnnd, it is a specific. f Jlie fi.iit«., deprived of 
tliuii lliorna, me placed in the tin* loi a few tnn>m 11 U, me then •ijrjef /e.1, and the juuv, mixed 
with a little Migai candy , i' dt.uilc. Tlu* other di-errc it «omctiine cure, is guinea worm A 
leaf if. depmed ol its Mini ns and hinnt in the lire, the outer r own in'* is - then jemowd, and the 
111110 ! portion nppliid .as a piinltice. Though h.ghlv u . In) in p/ata’ii n- ’ of tips eemplaint, it 
is flu train bein'* a speuhe fm it. 'ihe fun* is both diaplmi eti( and dinu-tic, and has the pro- 
pel ly of f-t, lining led the mine ol the 0 win) eat it 

Mr. Brandis thanked out* colleague from Bombay for making us approcinlo 
the Prickly Pear more ihnn we lutd hitherto done*. Ho 1 lieu i-ubmittetl two 
pnpcr-5 hy JJ/r. Ferrara on Vorc-it .Administration in British Bin mn for tlu* 
perusal of all interested in the subject. The following note In Ferrer? 
accompanied his papers : — 

The min and object of fore t udmintTmtion in India is perhsp® not only tla •tioutitl winch 
the various provinces have nm-t in common, mid winch t in a<H .udingty bo di- u--c.l to tin 
greatest. advantag- at gunn il confin uros, hut al*.i ««>«» of tin. ull-r< onti'il pouil- to be dr lined 
This con* idcr.it ion T i tniravotued t.» tnhodme m (hr y, nerd 4. •ul**i*>iic> • of Another 

vital point, coupled with the :ib<u.<, and which I pn mned to sny‘h..uM ukv prcf'di-tie ■ of 
mattcis or di tad, is theecuiion lodgment oi the fundament d ptim ij !• - to edneb the eduiitii tm- 
tion stands jib >1"«. I It may app-'-n inexcusable tn claim attcuttmi fin a i itcurn-t..tie. e • pstept ; 
praetiealh'j how cwr, witdc ulfi'-.-t- eoaenr in tho lulu f t*nt s-itisie. t ,ry solution' ol Ton -t 
piuhlerm me imji.»sih!c - 1 lnn<* .a* the a'lorn* -nd pu-tulatos fi-uu whuh wi Ff.i r t me nut 
even lecunbd, the", iicnei th'-h'' , from yen to v.-ir, minma 'tilije *t nt i,ia,. i ml ui.di island- 
in", dilii'rinir tt idely m individual no* Althuu!?li this TX paiftneut In laid re pi hmMo for 
the c .ifch of thulniliin fiee-fs, it pe--e- is no Indian niifhrailitjvc Stu-* in IjiiuJcdynniU 
of (liu broul pnneiple- of .action on whiih * ’icntiho for. -L mn-iins, fioiu the to lh» 

l 0 si**t * cletni to linvo tin ir merits te-'ttd 'fhe nn^atisfiictiMV tli ir.iclei o| our ri port . raid it 
would fellow in « tori »*,}■* inline inn-ure of onr vr«rl:, may d»'pe«d on lb) uon-fiilldniL'iit of tie- 
two o-rcal pnnniy iondil , '>n- ! , tliu ienn ly fei the first of vrhieli the fiisjud-'r General of 
I’oti sis h.i- cho'en for hi . subject. The 'p-ncial piint-iplei vdiiih hh "l'd "unit tin nmnatji mem 
of >sil fore t<i nc of course not the-'- 1 r, f. 1 to. To lllp- lute m\ in 'iJmiSTj I in iy initr.ne. 
the ia=i of mi offieei jxienjptouiy oi.leri-l Jo dcbcei s unr tlir.it> , tub of ton nfa> rf.ain inubrr 
foi n fiivcn pnijose. A« les-itus object »>f the ndintiiisiiaii-.il, h-* his neiihn o L »a -i d nor s j)C . 
ii.il iiwfnnlinip nr to how .uni vrlj. tlii-i the fntuhj ]>r>>Jta tivea' - of the f.irt-l m tlivt pmi- 
viilar timber is to be laivui int>> ni.-i.mt, nor, tupp. e-in" tbit he Jnl, vs.n h> njip-al to any 
fiaiid-nd AMAin. upon lb" ground of which the co-i of oj.ia itio-i- rh"*ild raoe-d, a 15 tip 
im-vifiihh' u»ulLAi tliciieiiifiiitnn aeeoi led to it- We hive, 1 think, le-J occasion for r-tn.ly- 
li nr tlio teehiucal detiih of ijneMinn-, Midi as that ot the noima] -mnuil yi Id. th-uv tor uhUmi. 
im* ascent lo the pioji I'itinn that the not nul nnnu d vi'U, vehen elihnr/ed by the mein- 
of ouv ccienee. is to be in praeliie the eiiten.ui rtf (.iil-tvtrn. So Ions* a, iL i= vitLmllv — .ml, 
lnilrnl, hy many evpu 'ly — di-niei that ibeic- k any *ueh 'eien<-> at -all, u 'ecu. to me lose to 
the pui]iO' n lo pur-uc it' develupini-nl than to di nvnetrat' its csce-len.-v, audio obi un foi it 
the 1‘Cgmnint? of n } il edt^e which would lead to it* .nihccjn.-nt wniv ei'il applii-’tiou *«• 
tice 

B.VMItOO AS A FAPER-'MAKISR MATfl’.TAL. 

Thn use of hnmhoo us a substance adapted for the pitmufaclme of papex 
wa-; then brought before tho inoefing- Mr. Brandis said that ho understood in 
Jxnrcr Bengal it mat, flip cusfom to cui all the sfcius of o.trh clumji.iml fhen 
cover the slumps with leaves and moist earth. Water is freely given and tin* 
result, is a profusion of young shoots. Hitherto his observations iinrl led him to 
flunk that loo much ihinnim; m a clump of bamboos resulted in au inferior crop 
of shoots, hut it, was probable that varying results might be obtained under dd- 
fevent circumslauecu. His idea was that as paper could only ho nude from fresh 
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slioots, tlie carriage of this heavy material would be prohibitory, and therefore it 
would ho necessary to make large plantations in the vicinity of the factory. He 
had, however, lately seen most interesting reports on the subject by Colonel 
Kcatinge, Chief Commissioner of Assam, and by Mr. Gustav Mann, on the man- 
ner in which the extensive natural bamboo forests of Assam might be utilised for 
this purpose by establishing a floatiug factory on the river. Mr. Brandis was 
himself not very sanguine as to the success of using bamboo as a paper-making 
material in India, but there was no doubt that no bettor material for papor-mnking 
was known, and that if it was possible to overcome the difficulties and to utilise 
the vast quantities of bamboo produced in the forests of Burma and the north- 
eastern frontier districts it would be an immense advantage, and therefore he 
gladly seized this opportunity to recommend the study of this important subject 
to all foresters. 

The following letters from Mr. Routladge to Mr. Brandis on the above 
subject were then road : — 


Fiom T. EouTtUDOr, Esq., to Dr. D. Biundis, Liyiectoi -General of Forests, Calcutta , — dated 

8r</ September 1875. 

I am obliged, and have to thank you for the attention you have given to my pamphlet and 
the subject gencially of bamboos. 

Until 1 return home to Sunderland, I am unable to lefer to the letter I wrote you, but as 
I am unwilling to lo L e time, will make a fciv ternaries on the subject oi youi mcmouiidum. 

A company established in Jamaica for working the bamboo on my piocrss have some 
slight experience in planting, and I learn ham my olicinist, whom 1 sent out there some two 
months ago (by last mail, Gth August), that plant cuttings made IS months ago have 
thrown up rigorous stems, two inches and moic m diameter, nlthougb they have not keen caicd 
for propcily, being smothered with bush. lie also mfonns me that loot off-sets pioduce much 
more quickly, giving vigorous stems the first, year. 

This, to my thinking, accords with what one might expect, judging fiom analogous growth 
in this country, division of the roots by eyes, i hizomes, i nnneis, shoots, Ike.', fee., pioducing stools 
the ensuing year with steins tit leaves or heads, such stools increasing laigely and being 
again ready for division nftei producing llicii eeasou ciop; lhubarb, aspningns, seakale, lasp- 
berries, stiawberries, iilbciis, horseradish, the iris, all the liliaceous plants and a host of 
others being familiar examples. 

I consider that looking at the bulky ualmu, and I mnj r add weight also, of the young 
bamboo stems, that the costly item of carnage must he economised by making plantations 
near the factory (ns. quoted by you m your memorandum), and I tee no leasou why the 
bamboo should not bo cultivated in Ilia snme manner ns sugaicano now is, by plant cuttings 
or loot ofl‘-scts, the slioots of which should be allowed to inttoon (ns sngavenuo) so long ns the 
nature of the soil and climate of any given locality will permit the shoots so foimed to main- 
tain vigorous and pioductive growth. 

It appears to mo that dense growth of stools, — that is, stools already existing, old, and pos- 
r Fessing oi producing a large number of stems, oven if such stems were out dou n iu their en- 
tirety, oi meidy llunucd out, — would not reproduce any quantity of young stems, inasmuch 
as the inlonor of the said large stool must bo crowded with root-growth, and no loom or tpaue 
for 3 'oung eyes or rhizomes to start. I fancy the most active growth or extension of root stools 
is iiom their exterior diameter— off-sets from lournl the circumlerence ; at leiibt I have fouud it 
so almost invariably with all my experiments, especially with orchids, plautnins, bulbous plants, 
&c», and plant-slips with loots or loollcls attached. The growth of Espaito {Lygcim Sparlttm) , 
or Alfa {Stipa tenacissima) is very simitar, huge tufts or stools (called "Alocluis "in Spain) 
being found, the plant attaining considerable size, but spreading from and on the outside, with 
roots bulbous or semi-bulbous attachments, somewhat, like the shallot, or gailic, getting 
stronger fiom year to year. 

To look for asupply of stems from a distance, to be cut and collected by natives from exisfc- 
1 ing stools (as you Fay fiom native village groves), would, I consider, be quite out of tho ques- 
tion, as ono would lmvu to bo dependent upon the judgment, or rather on tlio gieed, of the native 
collectors, who naturally would cut those stems which were attainable with tho least amount 
of trouble, aud thus delivery wonld be made of old and young sterna mixed together indiscri- 
minately, involving great diffioulty iu separating one from the other, and when so separated, the 
old stems are ouly valuable for firewood. 

■ Now, by forming regulnv plantations, and culling at stated intervale, or as the stems were 
. in the proper condition, the succeeding growth and subsequent catling could bo very leadily 
supervised and controlled, and propoily organised aud nirangcdj fiosb plautings or ioc>(-s(ool< 
might be foimed to keep up regular suecesriou. 

I may remark that on tho propcity I have referred to in Jamaica, tho bamboos flourish 
most in h moist soil, in fact best near a river which tiaverses tlie estate; the variety so far ns I 
cau judge appears to be bambitsa vulgaris. Judging also from a small parcel of stems T have 
just lcccivcd from Dcinevnra, this variety appears to bo bamhisa vulgaris. Last week at our 
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works I tioiiiod 'nmc ]0 cwl. of those stems which omne to me in thou entire length (not 
crushed), ami langed fiom 10 to 20 feet long, all diametric from 1J mclin to <J mchc. Itcjcut- 
ing the cxtieme liaul end*-, I passed ike whole lliiuiigh tko mill and made the papei enclosed, 
which is of excellent quality, thus incontestably ptoving my as-cilion nf tlm v.duu o( “ kamkoo 
as a pa pei -making material ’’ 1 am having a lepimt o/ my pamphlet. made on tins paper 
now in the press, and I vv ill send you a copy next nrul. 

I lure eoiiio to ike conclusion thnt any attempt to grow old and young stein*, on Ike «ain*- 
stool at tlie tame time Will fail, limnnucli as tin* nuin loot and sap actum Would go to mulinc 
the old stems, anil thus nullify, or at lead dimmish j.ro /««/*>, tke pi eduction of young slcin°. 
Tko Chinese t>y slain, I am inhumed, is In create si >nls fiom plant cutting-., which, Kept 
free fiom weeds and In iisli, will produce tan -si/cd dims in lime jear, when they aie all nit, l>ut 
rot at tke butts, on the coutuiy, higher up, leaving &cyo.i 1 lc**t or mhunod'd joints standing; 
fiesli shoots then spring up, cspeunllv m eotigciual moist * oil or if niigal^d * these in then 
fuin being out in like manuei, when the oldci slump- mar he uit down • hull and .tic available 
for fuel This s\ hlcm has been also, 1 learn, lnt dy piadtscd m the \\'e-t Imln with the 
addition of planting mol off-seti. which famish sponger stems nt an eailiet period of develop- 
ment, that is w it bin two ye us instead of thie<* virus 

I can undei stand that by the jne-eiit *t stent ol cultivation, that i«, huge dumps occupy- 
ing u huge amount of ‘pace, an non* nt liml would mdv pmdiice *10 clump (is you fiv in 
yoiu memorandum), ami ribo.il tlir old stems uni* Id: standing and glowing, thus n-nnilaf- 
m*> llio m.'|or pintuui of the root action, and at the same turn dev < loping woody lilno ny the 
leaf-action, eausmg the rotinn •- \j» lev ilepo-il lignin** and silica, that mil y h shoot - or there- 
abouts would he produced tiom « ’eh * tool Jtnt, assuming that the M~tcm ot eiiltivalmn I 
liave indicated wus lollovvtd, similar <(* that for uigwe.ino, cutting the (.'em* vvlun suHieienUy 
glow n for my pmpo c c, stimulating fu*h giovvih hv migalmii, or if nr >d he h v in'mine, the 
resulting crop «>i stems annually to each acio v mild b>* very vciy different. For sngaie me, 
hcinp, ilax, l hen, and a variety of ollici plains niltivat-d, iu.iur.ie is ire lygivm: thin why 
not lor bamboo, a more valuable crop than am of ih<>m '' 

You ask “ whethei I have evpeinnenied on ri**a sji iv. 1 send by tins "imc pe t a copy or 
my pamphlet piinlr.l on papei 1 have undo from n«v i-trnv, and the cover, ' tiieln-ing the 
j> imphlet, is made fiom t he fame iiinlrii.il , under *ai/ii'e.iv< i on will .d-ofmd *mofh*i pirnphl-’t 
pimlcd on pipei I made fiom maize h* ivi (Inihm era) The llt hu * *■!>< Wu/e*- ,d-o v.xll make 
go»d p iper, so will indict, mid I have invl. «*\i client piper from mrgn c, ‘iigaicnne r« luse. 
In fact, as I st ile in my punphh t, the p u«*i -maker i an mak* p u'( r fiom am vi'41 1 ihh* iihre or 
tdumis tif-iUC , it i« mc.ely a ijuc.tion of degioe, thnt is to ► >y, the quality of tke iil'r<* and its 
co-t dclivi led to linn I do nut think the ipnhty 01 st, rk predmihh fiom pwMy or lift * travv 
is Eiitlieieiitly good to allow of it* 1 being nntmi i**tm« d and sent to this eountcy Jiom India to 
pay, although it would pay to eouvut it into pqwr limit* iu India, making a nn Jmin quality 
of pi hit mg paper, in fact, sink as von will l'lu.uk m the pMnplih t lluv <.(rav*, al~i maize 
id raw, both < mlainii wry lu*g* quantity of glut- 11 , this hvtt, r from 111,11} . Ie.iv« s.when (re.dhig 
them to icdiice the fibre tor piper, 1 have t •>ll>*cl**«l and mule into wlidc- me hrc.ul and hi-euit* 
The yield of {due is, however, not much mme than lltl pci cent, w h. u a- bamboo giv e- a y n*ld 
of GU pei tint , and megace of <10 per iml 

J have mnde a good qu ilitv of filmnr, stock hmn Jl>i *z» '»'••/*» a- nho from the 

bark of the ordinary mnlheirv < nit noted m Italy and Fiatui, lot ssricultiue, and a very 
hcinlifiil material it i>, 01 would be, it piv.Lur.dds in hrg, qi’intiti" , and cheap, hut the pre- 
paration idcL rhea would he eu-dlv , .u ilu* «d, ms would haw to he letted, the 1 ark 'tripped, nnd 
the uutei hail: r.-peiah'd, nnd then rub nhted to boding, vV<\, ice.; wher a- bamboo irqnires 
none of this, and !', nr should hi , piouinhl- under a picper »yst*in of ridin.-tion in wrv lingo 
•juanlitie: — an e e ?cntial point m ii,trodueing -any new material, as «nnll parcels will not he 
loud >d at A papT liuuuf.ictnrcr will iml 1 uy any film- new 01 ohl, gaol, had, 01 indifferent, 
lulled satisfied that the supply in the mulct will he nlhhle and c uitiiiii.vis. I have also 
made good papei foitn tlm J/va fv/i/it, ?iIamHa hemp, and the sji ms rut down after finding 
both ot plantains and bananas would v ml Ju 1 ur bbre fui jiapei-nnking, hut it is 'uincv hat 
quc'-lionalde in my intml whcilin it would p>y to mltivnlc them loi 1 fi.il purpo .* — liman 
in view ol amateiidso \ui v much Mipeimi, and *■„ very much elwipu in bamboo, or even 
inego'sc, the yield of fibre t > the bulky* 1 ten to he Tit d d Icing >u m con id, i.dde. 

lium the wording of one portion ol yuiu im*m«*i rndnni, it might, he oon-'dcred ih.U the 
U'C of tliesbm- lit their lii ^h <i .te was an i-scninl. 'llii. is imt jumi-rly <-y, althuiigh it 
v.oidrl ho deviialil.* und iilmu (. ncce=‘ jry to < 1 iwh {him whin in hIi rindgrefn; thus enislird, 
dried, and kept dih.il under cover, so ,n to j.ueliiih leim- nt it ion. they will k»ep a long time. 
1 have shins by in** uovv upv.ards ol 11 months old — nlway-, bowevei, whenever posthlo, I 
prefci using the young sl*>in" ,as ami v lnai cut 

A ml now, diar nr I imi-t hung tin , 'Oin> wlint lengthy letter to a clo'>*. begging yon to 
jrcnnsulct the *piL'li,>n.:». you will, 1 trust maaiejoy * n mg, yoni remarks somewhat thiow* 
cold water on mj ect'eme, r o far n> tlm pnivlurtion mid cnltivatiou of the bamboo rc concerned ; 
and I imagine it" will ho the d a-ite of the Government as in tlm 1 c e of ihea, cathin, tea, emlrc, 
cinchona, &c., i.e, to uitmuagc rathei than dc.iiniiigi n new cuh’vntio'i, which 1 vent me to 
believe will piovo viuy unpoitant 111 the lutuie 


* 11m turtr ol U*v p'ropia.l ihelf i- ii.iule Irem m«l i jullc *t,i is. 
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From T, llooTLCDQE, Esq., io Dn. D. Biiandis, Inspector-General of Forests, — dated 1 4th 

September 1875. 

, I have the pleasure to foiwmd you, per this mad, copy of my pamphlet piinted on “ bam- 
boo, "or rather on paper mnde from tho bamboo at these works, and foi a fiisl trial, I think 
. you will agico with me, the qunlity is very good. I can only say ns a papei mnuufactuicr, that 
I wish I had this maleiinl to. deal with in lion of Esparto both for quality and cost. 

I must, however, in the face of youi letter and memomndum scut mo, somewhat qunlify 
this latter remark as lcgaids cost, as if wc me unable to obtain a better pioduce to the aeie 
than you estimate, bamboo would certainly bo too dear. I cannot help feeling, however, that if 
a systematic method of cultivation by root ofT-scts or stem cuttings wore adopted on a similar 
plan to that practised with sugarcane, that a similai cioppiug would result; but in this event 
no old stems must be loft growing, and, if need bo, uew plantations formed as icquircd, leaving 
the old stools to'giow nnd foim iuel. 

I doubt not, however, ibis important matter will receive due attention from j’ou, and that 
you will oiganiso some ptnctical method of testing this os speedily as possible, ns tho neces- 
sity for some fiesh supply of material for paper-making is becoming more uigent every day. 
Spanish Esparto, and that of very mdiiTcicnt quality, is now selling at £13 per ton, aud the 
Algerian glass coining forward this sca s on, owing to the snow r and heavy lainn last season, is 
also of poor quality. I will not abuse your time by repeating my foimer letters, but await 
further news from you. I should like to know your opinion of the paper (bamboo) sent. 


*/>om T. IIoctixtige, Esq., to Dn. D. Brasdis, Inspector-General of Forests , — dated 29th 

September 1873. 

7 have to acknowledge nnd thank you for your letter of 81st August, covering memoian- 
dum extract, from Mr. Kibbcntrop's Icttci. I have written to him and fully explained that, 
biondly speaking, I see no loason to doubt that, like other fibre-producing plant!,, any species of 
bamboo wnuld he available for papei stock. I assume ns a mnlter of course that the fibicua 
tissue in tho stems of the larger vaiietios, of bninbon would be, probably, comber and stionger 
than from the smallci rnuclios, nnd also would vary according to climate, soil, and local circum- 
stances. 

I n&sumc that the moic rapidly the stems can be cut, or made to grow', the bcttoi, — that 
is to Fay, that ns in the nunlogous growth of edible vegetables, the moic lapid the glow til, llie 
more succulent and tender the steins. I also infer tluil. ns tho bnmhoo stems contain so largo 
n quantity of pap oi moisture, plenty of maistuin must be supplied to their roots for tlicir 
sustenance, T,ipid assimilation demanding rapid supply. For example, I sent a gentleman 
some three months ago In Algeria to inspect some Espai to deducts for me, and dcsiicd him to 
visit the Jardiu d’ncclimnlntinn at Algiers, wheie 1 knew they had an avenue of bamboos grow- 
ing; he found the young stems growing, but dying lor want of water, they having had an extra- 
onlinaiy scarcity of water. Wo know' a similar lcsult would affect the sngnrcane, failure of 
mop being no unusual occminncc in the West India Islands from n droughty season. 

In Demerara this seldom or never occni s, as they have from 00 to 100 inches of rain 
spread over the year, and their lands, moreover, require constant diainngc — a gient source of 
expense to them, hut then they crop the sugarcane 300 days out of the 305, and good 
mops too. 7 am informed by friend* there (hat the bamboo grows freely and abundantly fiom 
stem cutf mgs nil the year round, nnd tho more it is cut the better it grows; they plant it for 
fuel, and I am nshUied by plauteis that they assess the value at a dollar (4s. 2d.) per toil, cut 
and delivered to the mill. 

I -foci pretty certain that growing old stems on the old stools will simply nullify any eco- 
nomical production of young stems fiom such stools, ns natinally flic old growing stems will 
absoih all or the main rool-adion. Young stools must ho foi mod, cut Some 4 to 5 foot from 
the ground. My man writes me fiom Jatnnica that he finds those stools that have been most 
cut nrc in the best condition, and, on the contiaiy, the old stools not cut me in poor condition. 
Friends of mine me about starting my pioccss in Jamaica, and his report is made on bam- 
boos glowing on that propci ly, some 3,000 or 4,000 acres, with a navigable river running 
through it, the bamboo hoi ng most luxuiiimt on the hanks of the river, nnd on ‘im adjoining 
property where f hoy grow nnd cut the bamboo for f ucl, returning (as they should do) tho 
megaFse to tbo cane fields for manure, the bamboo glows best near the water, that is running 
water, as in an adjacent morass theic are no bamboos. 

You will, I hope, cxcin-o tlio prolixity of my tommies, but from the tenor of your memo- 
randum I am very much afraid that attention will be confined to old existing stools ; nnd, if so. 
I fear nothing lmt failure will or can result, whereas, by forming young Rtools fiom plant or 
sb>m ^ilttings nnd root off-sets plnnlcd in rai 's on properly prepnied soil (that is ficely opened 
up) mid well diained, a heavy growth of young slams would ho unfilled per aero. You lomark 
in your lncmoi nudum, " whenever you have seen clumps over-cut, Mid result was a scanty crop 
of .young shoots, they being thin and short. 1 " This 1 can undoisland : coarse grass tin fs taken 
from a meadow, put on a linid buttom to foun a Juwn, cut or rather mown slim fc frequently, 
will rapidly form a line soft growth j take, liovvevci, meadows cultivated under litigation or rye 
grass under sewage, coaiscly mown tor stall .feeding, and the reveiso is the case. 


'• this )cUci,« ns jecwvcd after tho clO'.q of tlio Coafeit-ncc, blit it is'iu-intnl here ns it eontuns uilciestliig »«£» 
gettioiic. 

’ 2c 
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I ima gme that the stem? vou refer to mil have been cut closely down to the stools, but 
the Chinese allow some feet of stump to stand, and this also is the piactice on the estates I 
lia\e lefeuotl fo in Jamaica, as they found that cutting 1 down too closely ruined the stools I 
find in my hot-house that loot off-sets glow fieely, tearing the rootlets apart does no injury 
and pioduces no check, fre«li shook having bceu formed. 

I think I mentioned in a former letter having planted B. sfiicta (sown m Fobraary) m 
adinmtilc. I have since added two othei laigci diain pipes to the bottom of the first one, 
and the mots have reached the bottom stiong and vigorous, ns i& the plant ; the loots as thick 
as a goose quill grew 10 inches in 7 days, and if my house was waimci and supplied with 
more bottom heat, ahsoibing and assimilating moie moistuie, I feel satisfied I should have 
had fai moie rapid giowth I have also cut flown seveial plants, not close, but some distance 
above the euiliiceoftlie stool nr pot; I saw no check, but fresh and stiongei stems have giown up. 

Having satisfactory solved the question of the adaptability of the production economi- 
cally and simply of good paper stock hom bamboo, and also made good papoi theiefrom, I am 
natmally most, anxious to re-olve the no less impoitaufc questions of the piopagation, cultiva- 
tion, and giowth of bamboo, as one without the othei would he the “play of Hamlet with 
the pait ot Hamlet left out ” I am very giatcful fbi the attention you have alicady given to 
the subject, the importance of winch can baldly lie over-estimated, not, only to India and othei 
Bntish possessions wlieie bamboo can be economically pioduced, but to a veiy large staple 
tiade m tins country We have now Espai to at famine price, £13 pel ton, and when tiade 
levivcs, and demand foi papei neces«aidy inci case?, I really don't know what papei manufac- 
turer can do. Btounoneha papgn/eia is a beautiful maloiial for paper without doubt (I have 
made excellent fibions stock fmm stems of the Italian and French tnulbeny, laiscd for silk- 
worms) ; hut assuming that the Bionssonetia can he giown in India as in Japan (which I do 
not doubt), its cultivation, cutting, and collection would cost moie than the bamboo, and its 
picpaiation to fit it foi papei stock would involve considerable labour and expense, as it would 
have to he liealed like all exogenous fibrous plants, the stems diied, steeped or letted, bioken, 
and the coiticulai fibic separated hom the woody interior, and what then would be the pioduce 
per acre ,f 

Undei the most favourable ciicumsfanccs, jute will not give moie than 9 to 10 cwt per 
acie , lliea with *J< ciops, Hr "Watson estimates, may give 7 to 8 cwt. of fibie pei acre; and wc 
know' the .iveiago yield of flax to be 4< to 6 cwt , hemp C cwt ; aud I do not think the Brousso- 
netia would yield more If bamboo can be bionght undei piofilable cultivation as other vege- 
table fibious and non-fibious plants have been, cithei by urigation or manure, or boLh, I see 
no reason to doubt that it wall afford a far gieafcet yield of availablc.fibio than any othei plant, 
not even excepting sugarcane. 

I semi yon a pamphlet punted on paper made with a lnige Mend of Atlansonia ihgiiata. 
with Espmto ; it is a splendid ma tonal, but it would appear that the Baohab tree is lalhei diffi- 
cult to get at, as I am unable to piocuie any. This fibre very much resembles, especially in the 
iiiiieiinnst laveis, the mulberry tube. I have made beaulilul stock out ot the lace bail: from 
Jamaica and Demeiaia, but ilie mam question is facility of supply in largo quantities at rea- 
sonable puces, as unless,, in intaoduang eitliei a ucw mateual 6emi-picpaied or a new matcual 
ni a law condition, the mnnufacluici can feci somewhat assuicd that he can rely on a con- 
tinuous supply, and at a puce not liable to violent fluctuations, he will hold aloof. , 

Aii old adage, and I will close this long letter — “ While the grass glows the steed starves 
— any expeumeul oi expeumenls in planting should be on a practical scnle, seeing that under 
favouiable cucumstances such a plantation would take tw r o or three years to become productive. 

Mr. Amery remarked that Mr. Routledgc had not sufficiently taken into 
consideration the cost of carriage to the seaboard, and in supplying bamboos 
lrom the North-Western Provinces, certainly the cost of carriage would absorb 
the profits mentioned in 2Ir. Routledgc’s letters. 

Mr Brandis stated in reply that in his opinion the forests of the North- 
Western Provinces could not spare any bamboos at present for this purpose, for 
the entire produce was urgently needed for building and other purposes in the 
plains. 

Por.ESTitY in Japan. 

The following communications, with reference to forestry in Japan, were 
then read to the Meeting : — 

Fmm Major Walter Howard, to Colonel Dillon, dated VMh August 1873. 

When in Japan, I had the good fortune to meet many Japanese of good position both 
socially and officially, (amongst otheis Geneial Sicgo, the successful Foimosan General) , and 
I was asked by the Vicc-"Ministei of Public Works if I could obtain foi bis chief, through any 
fuend m India, ccilam inhumation liom the Indian Woods aud Foi est Depaitment. I pre- 
mised to do my best, and thought that you might befiicnd me m the matter. The fiisl thing 
he wants to know is, whether there is any tiee m India of toleiably quick giow'lh that would 
supply in a few yeais chaicnal for smelting puiposes. The tree must furnish a hard char- 
coal, and not a «oft one, such ns would be required foi gunpow'dcr. The second question refers 
to teak w’hat soil does it grew' in, and would it, pinhnblv, thme in Japan ? If it would, 
how is it to be piopngated, and how' me seeds and cuttings to be obtained? 



( ns ): 

Mr. Yamao Yaro, the Vice-Minister of Public Work 1 ?, is exceedingly hot upon the subject, 
especially the first, as they have been making too freo with the timber for steel manufacture, 
and ’Mr. Yamao Yaio is desiious of taking thought for the future. lie offers in exchange any 
informal ion relative to Japanese tieos, nnd would lake any trouble in getting seeds, &e. If you 
know any one 111 the Department desirous of information, &o , on such suhjccts from Japan, if 
they would write to the Vice-Minister, I am suie be would bo much obh'gcd, and would put 
himself' out of the way to obtain nn> tiling they wished. 

The following memorandum by Mr. Brandis, sent in reply to the above 
letter, was then read : — 

“1. A tree of tolerably quick giowlb that would supply in n few years charcoal foi 
smelting purposes. 

" What is inquired is a hard wood tint eoppiocs freely, such as the ash or sweet chestnut 
of Europe. ■■ Several of the tropical Indian woods would answer admii ably, but they would not 
thrive ‘in the temperate climate of Japan. I would suggcsL that the species of Eucalyptus 
which arc found in tcmpoiatu Austinlin and Tasmania, such as Eucalyptus globulus and 
olliqna, be tiled, as well as two species of Acacia also fiom temperate Austiaha nnd 
Tasmania, viz,. — A. ailealba/a (the silver wattle) and A. Mehmoryloji (the Australian black- 
wood). 

u But I should he inclined to expect moic success from some of the mdigcnons Japanese 
trees mnny of which I undeistand aro grown as coppice woods. The oak, which is cultivated 
to feed the Ynmamfu silkworm [Quo cits sen ala), might prove useful. If 1 am correctly 
informed, there is no country where the management of coppice woods is so well understood 
as in Japan. 

" 2. Teak in Japan is hopeless, I think ; Indian Teak is not found noith of the 25tli dcgicc 
Ninth Latitude, and it th lives best within the tropics. In gaidcns, it is cultivated in Northern 
Indin, but as a foicsl tree Japan would be out of its lange altogethci . 3> 

This brought the proceedings to a close, and after a vote of thanks to the 
Chairman, the Conference terminated. 




APPENDIX I. 

The following papers were contributed to tlic Conference, but were not read 
for want of sufficient time. 


The influence loltich Foiesfs exacise on ilia climate nf countries, by M. J. Ci.av£, being a rdsiimo 
. of an article in the Revue dee tlevx Monties, Is/ June 1875, lj/ Lieutenant-Colonel Pearson. 

It is proposed in tlie following papci to consider the influence which forests may exercise 
on the climate of a country, and especially ou its rainfall; but befoie pi ocecding any further, 
it will be best, in order to clear the ground foi the better undei standing of the subject, to 
give a short explanation of the laws («o far as they are known) winch govern the great 
movements of the atmosplieie surrounding om globe. This atmosphere extends generally to 
the height of about 40 miles above the earth's smfacc, but this height is neither cvcij'wherc 
noi always the same. It may bo compnicd to a sponge filled with water which, when it is 
subjected to any compiession, voids n poition of that water in the form of ram, its dilation 
being followed by tho contiary effect, that is, by the absorption of moic moisture. 

In the higher regions of tlie atmosplieie tlie an is exceedingly mrified and the temp era - 
tiue very low, but tlie tempeiatuic and density of the aii both increase simultaneously in 
proportion as tlie earth's surface is appioachcd. The weight of the atmosplieie is mcasiued by 
the barometci, the height of the meremy m tlie tube indicating the height of the atmosphere 
above us at tlie time being ; and since in any fluid body the particles or atoms at once com- 
mence to foice their way from tlie points where they aie in excess to thoso wlicic they are wanting, 
when the baiomelor is low, that is, when the height of the atmosplieie above us is below the 
mean, currents of an or winds are pioduced, m ordci that an equilibrium may be restoicd. 

The an always contains a certain quantity of wateiy vapoui, and this is gieater in 
piopoition ns the tcmpciatiue of the air is highei. If the atmosplieie becomes cooled, a portion 
of that vapoui is condensed, and falls to the caith m the form of lain. 

The sun's rays in the neighbouihood of the equator warm the masses of gnseous vapour in 
contact with tho earth ; when waimcd, these become dilated, and imbibing moistme fiorn the 
sen by the piocess of cvnpoiation in the same W'ay as a sponge sucks up water, nse to the higher 
regions of the atmosphere. There these great bodies of heated air and water form a gigantic belt 
called " a cloud ring " lound the earth in the neighbouihood of the equator ; and as they become 
massed and pi essed together, they glide n wny toivai Js the noi tli and south, dou n the convex sides 
of each ntmosplicuc hemisphere, while the cold air flora the poles lushes back to occupy their place, 
in tlie same way as the diffcicncc between the temperature of a henled room and the outside 
air produces a draught in the chimney of a house. Thus a double euirent of an is pioduced 
m each hemispheie, — namely, one fioin the equator to the poles m the higher legions of the 
atmosplieie, and the other Irom the poles to the equator in the lower regions. "Were the earth 
stationary, these cun cuts or winds would blow always ducclly north and south ; but since the 
caith rotates on its axis from west to east, and since its motion is moie rapid at the 
equatoi than ncai the poles; in tlie northern hemisphere, each particle of air, in advancing 
northwards, becomes deflected moic and moie lownids the cast, so that the current of air, winch, 
blows fiom the equator to the poles, becomes successively. Cist, a south-west, and then a west 
wind. But the body of air which is travelling continually northwaids finds, the farther it 
goes, a liairowei space to occupy, owing to the gradual narrowing of the parallels of longitude 
as the noi th pole is appioachcd ; and the consoqueuce is that it is duven hack on itself, and so 
becomes, as it were, hioken up, escaping in various directions, and forming inegular cut rents or 
-winds. At the same time the leturn euirent from the pole to the equator meets parallels of 
longitude wheio the rapidity of the eailh's rotation incicascs in piopoitiou as the equator is 
approached; thus it becomes deflected more and moie to the west, aud tends to become an 
east wind; aud as the space which it has. to occupy culaiges itself, the current itself becomes in 
consequence moie feeble aud tegular. So we find neai the equator trade winds and monsoons 
which blow for months together in tlio samo diicction, while in the higher latitudes we find 
a more inegular atmospheric action in pxopoition as wc approach the poles. 

Again, accoidmg as these currents or winds traverse continents or oceans, they imbibe 
cither heat or moisture in greater proportion and become diy or moist winds, bringing with 
them either fine weather or iam, — so of the mass of vapoui which is drawn by the sun's i.ays . 
from the 'ocean in tho neighbourhood of the cqunloi, a portion falls immediately m the form 
of lain, consequent ou its condensation by cold in the higher regions of the atmosphere; and 
the lest is driven, as shown above, towards the temperate regions of Europe, where it turns 
into mm and falls to tho eaith as often as the lowering of the 1 emperatme or other local 
circumstances produce condensation, Tho return current from the pole, having thus got nd 
of ncnily all its moisture, in its passage across tlie eaibh's surface, becomes a hot or dry wind, 
and thus is fitted once moic to absorb moistuie, which it docs in the neighbourhood of the 
equator ; and so it comes to pass that the groat meteorological actions of the atmosplieie otc 
continually lcpcat, mg themselves. 

In om hemispheie there exist two great mam equatorial cuirents, one of which has its 
origin in the Pacific, tho other in the Atlantic Ocean. . , 

' ■ 3d 
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The latter of these follows very neatly the couree of “the Gulf stream" in the rea, 
being deflected to the east as it proceeds northwards, and becomes a \vc«t wind by the time 
it reaches Sweden and the Gulf of Finland 

Arrived in these Tegions, and its tompeiatuie hating been sensibly cooled, if becomes 
changed into a polai cuiient, and after tiavcrsing Eastern Emope and a poition of Asm. 
returns to the equator as a north-east wind. 

Such, then, is the general dnection of the gieat aerial cimenls, their legulni course, 
however, is affected within certain limits by causes which arc as yet hut ieiy impel fectly 
nndeislood Among these disturbing causes aie cyclones or ciicuini sloirns winch seem 'to 
be eddies or whulpools which the great atmosphenc currents cieate along their ever-moving 
sides ; of then exact nature no doubt now exists, as they have been pi lived to he cm rents 
of air 01 storms levolvmg with great rapidity aiound centres of baiomotrie depression, u Inch 
themselves lemain calm. These centies have at the same time a progressive motion, and, as 
their lotatory dneetion is always the samo way* m eithei hemisphere, the dneclion that their 
centre beais from any given point can easily be ascertained thiougli the successive slnftings of 
the winds and their main danger thus avoided by a caielul ohseivei. It would seem that, 
as a gcneial rule, cyelones aie formed near the equator and in this hemisphere tiavel noitb- 
waids, following the coast of Amenca till they loach Euiope, which they cross sometimes as 
fai noi tli even as Iceland and finally wear themselves out in the extreme eastern parts of 
Asia, wheie m the China seas they are especially dangerous. Of late years ariangements 
have been made to teleanaph their appioaoh across Europe which must have tended to save 
thousands of lnunau lives. 

Without going fuithci into the subject of meteoiology or following out the specula- 
tions which 'otne have entertained on the influence ol the moon on the changes of the 
weathei, it may be accepted as a geneial law that the heat of the sun causes the absorption 
of vnpoui by cvnpoiation, while the lowenng of the lempeiatuie causes the ram to descend 
through tbo action of condensation. "We wall now endeavour to tiace how far forests have 
any influence in bunging about and regulating these actions. 


II. 

The influence of forests in affecting the climate of countries has been exceedingly con- 
tested; denied by some, it is admitted by otheis, who are, however, by no means agieed as to 
the manner in which that influence is cxeicned 

The fact is, that the phenomena thiougli which it is manifested aie exceedingly complex 
and often disguise each other, so that, to understand tlicii effects at till oleaily, a caieful examin- 
ation of each action of these phenomena is necessary, 

Thcie aro four separate actions of nature thiough which it may be said that forests 
influence m some way 01 othei the phyical condition oi climate of a couniiy ■ first, thcie is a 
chemical action through the leaves in decomposing the caibomc acid of the an , second, a 
physical action m retaining moisture in the eaith aud m checking the violence of the wind. 
Until, n physiological action m transmitting to the nil, through the leaves, a portion of the 
moistuic winch the loots diaw fiom the earth j and fourth, a mechanical action, thiough the 
roots, m let.umng in its place the earth, especially on the sides of mountains and hills Let 
us examine briefly each of these. 

It is well known, as regaids the first, that the caibomc acid of the air is decomposed 
through the action of the leaves of trees causing an assimilation of carbon m the woody tissues 
of then trunks aud the tluowing-off of oxygen into the atmospheie. It is aigued that this 
must cause a lowenng of the temperatme, inasmuch ns the wood, to give out heat when it is 
burned, must necessarily absorb it while it grows, so that foiests aie, in fact, gieat condensers 
foi extiicating and stoung up calouc, to ho given out again at a future time ot need. 

Facts seem to confiim this theoiy, and several woiks have been wntten to prove its truth. 
MM. Beequeiel and Bossingault instituted a senes of’ observations winch they published,! 
proviug that the tempeiature of forest-covered countnes is fiom G’ to 7“ Fahrenheit (2“ 
Reaumiu) lower than that of countries which are denuded of wood. The obseivations of 
M. Matlucu of the Forest School at Nancy and of M Fautiat are more recent and more 
exact 

M. Mathieu established three stations, each with a complete set of instruments, fin 
mcasuuug the r i am fall, tempeiatnro and moisture of the atmospheie m the ueiglihouihood 
of Nancy so fai hack as I860, since which date observations on these points have hpeu 
noted down and collated by him, — obseivations which, extending as they do ovoi si pcnod of 
neatly ten yeais, aie exceedingly valuable. One of the stations selected by M. Mathieu 
is m the middle of tbofoicst of Haye, about five miles fiom Nancy; a second is just on 1.1ie 
bolder of the forest at “la Belle Fontaine/’ and at about the same distance from Nancy; 
and the thud is at Amancc, in an open, but moileialcly -wooded, though purely agiicultur.il, 
disfjict, ] 0 miles fiom Nancy. The results which M Mathieu has obtained aie singularly 
uniform, and they have been repioduced so often that even so careful and conscientious an 


* It ii recerhuncil tint ej clone*; rotate with tho blind*. of n vntch in tins southern Iierai°pliei t, nml in .1 colitr.irj. 
directum in tin- northern 

t Climats ct dc l’Influenca qu’oxorccut les Sols Boiti'i ct Kou Hoibls. par 31 Boujuurel, 1853. 
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obsoivoi as IT. Matliicu comideis that tlicy may be held to be dependent on a general law o( 
natuie. They may bo summed up ns follows : — 

1*^ — That the mean temperature in a foie&t is always lower than in an open, unwooded 
tract of counfciy 

— That 1,1ns difference is less sensible in winter than in summer 

Sid — That in a forest the maximum tcmpeiatuic of day and. night, taken together, is 
always lower, and the minimum tempeialure always higher, than in the open. 

‘lf/< — That in a forest the changes from heat to cold, and rice remit, operate moie slowly. 

Sth — That the day and night teinpciatmo i« moic nearly alike, nho that the change 
of tenipoiatnie fiom one day to nnothei, and from one season to another, opciates 
less rapidly m a foiest than in the open. 

Gift — That sudden changes of tempei atuie, when they do come, being more giadual, are 
less felt in the foiest than in the open. 

And m legard to details : — 

lsf — That tlnoughout the year G per cent, moic min falls in the forest (ban in the open ; 

Zntl — That, of the lain which falls throughout the twelve mouths of the year, about 10 
per cent, is caught by the leaves m a foiest and does not reach the earth. 

Sid — That the evaporation in the open country is five tunes as gienl as in a forest, in 
consequence of which the soil m a foiest notwithstanding the diminished arnonnl 
of min which leaches the eaith, retains its freshness and moisture long aftci that 
in the open has become thoroughly dried up. 

M. Malhicu’s obseivationb then lead to the conclusion that, while, on the one hand, foicsts 
tend to lower tlic gencial tempeiaturo of a countiy and fo to piomolo the fall of rain at 
regular intervals and in modciate quantities, on the other hand, they waid off sudden 
meleoiological changes, which are dangoious, inasmuch as they cause sudden and heavy f'allb 
of rnm, winch lesult in floods and othei like disastcis. 

The observations of M. Fautrat, though extending over a much shoiter penod of time, 
have a gieatcr value than even those of 11 .Mathieu, in lcgaid to the ducct action of forests in 
legulatmg the tempei ature tlnough tho decomposition and assimilation of carbon and the 
emission of oxygen in the an. Appichendmg that objections might ho laiscd as to the value 
of M. Mathieu's observations, on tho giound ot the distance of bis stations from each othei, ab 
well as of one of them fiom the foiest, M. Fautrat, whose obseivationF woie made at Flemines, 
in llie foiest of Halatlc, erected his lnsliumenls almost close together : one pluviometer was 
placed 25 feet above the tops of the trees inside the forest, and the other iu the open plain, 
but clo=e to the bolder of the foiest, 250 yaids only fiom the first, and at the same height liom 
the giound. Dui mg the eight months over which the ohscivalions extended 11-80 niches of 
rain wcie measured m the pluviometer inside the forest, while nuly 10-95 inches were measured 
in the other, which was outside, being an excess m favour of the foimei ot 8 per cent , while the 
amount of moisture in the air above the foiest, as compaied to that above the plain, was a« G3 to 61. 

Furlbcimore, of flic 11‘80 inches of lain which weie registered m the forest pluviometer, 
only 7*07, or about GO per cent , reached the giound ; while at the same time the evapoiation 
was five times as great outside tho foiest ns inside it. These results, being obtained at stations 
situated so near each other, me exceedingly stiikmg, ns they tend to piove a consideinble 
direct influence iu forests on the amount of lainfiiU and moisture. 

It will bo observed that M, Faulrat’s observations give an excess of 2 per cent, over those 
of M. Matliicu in the amount of excess rainfall in forests. It is probable Hint Ibis is owing to 
the. fact that M Matlncu’s observations exlond over tho whole yarn, including the months 
during winch the tiees are denuded of leaves, when the particular influence now under dis- 
cussion is necessarily not excicised at all, while M. Fautiat's obsei rations were taken for a 
period of eight mouths only, during tiic gi eater part of which the trees were in leaf. The 
difference between the amount of lain caught by the tiees, as shewn by M. Matlneu and 
Fan ti at, must be thus accounted for, as, by including the winter months, tho average is of 
course considerably lowoicd. 

M Cautogi il. Inspector of Forests at Carcassonne, near Toulouse, in the extreme south of 
Fiance, also carried out a senes of similar observations with pluviometers scattcied at diflei- 
ent stations over his depiutment (Ande), and with precisely similar results. 

Ag. 1111 , it is certain that sevoial rlescnptions of trees, notably pines and firs, as well 
as the Atisluilian eucalypti, and the Indian noem, are poweiful agents in deodonzing and 
purifying the air by the chemical action of theii loaves, and thus checking malaua. In this 
way many cities which wcie pieviously cvliemely unhealthy have been lendeied not only 
habitable but Falubiious by the planting of trees. Indeed, w-heiever foicsts have a prejudicial 
effect on * the health of places, it will genoially be found to be caused by the rankundci- 
growtli, and not by the tiees. 

Let us pass on now to the physical action of foiesfs on the an. This may be said to be 
two-told : isi, by preventing the loss of moisture tlnough evapoiation and so promoting its 
abruption bj the earth ; and %nd, by acting as a bairtei to the violence of sloims. Il has been 
shewn above that so grent is tlie piotection afforded to the eaith in a forest by the leafy canopy 
which cox ers it, as well as by the bed of dead leaves on its suifncc, that only onc-fitth of the 
moisture is lost by evaporation, as cutnpaiud witli the loss by the same aetion in an u 11 wooded 
plain, and that this is the case, although a considerably smaller poilion of the nun which Lulls 
actually reaches the ciu-ih. The bed of dead leaves in the foiest acts like a spouge, soalnng 
up and lelaming the rain and regulating its distribution, or tbiougb the roots of the trees. 
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which act like veilical chains, promoting its descent into the lower strata of the earth* there 
to nouiish the spiiugs. Moie specially in the mountains is the benefit of forests* when they act 
thus, felt ; ns the molting of the snow often sets at libet ty witlnn a very slmifc time a Inigo 
amount of water, which, if not so caught anil absorbed, would run off unprofitably, aud often 
would cau«e tcnible and destructive inundations. 

Pol proofs of the foimci it is only necessary to turn to countiies which aie denuded of 
trees, as is the case with Central Asm and Upper India. The vivid dcsaiption of n dust 
stoim in the desert by the groat traveller Vambeiy is hardly needed by (.hose who have 6ecn a 
dust stoim in the Noith-Westof India, to enable them to icalise the power of the wmd in a 
country where its violence is nubioken by the picsoncc of trees, and it is well known that violent 
hail etoi ms aic never known in well-wooded countries. Indeed, bail is foimed by the inteuse 
cold produced by lapid cvapointion, which absorbs the Intent heat contained in the drops of rani 
as they fall rapidly through the stiata of ovci -heated air. As has been shewn above, in a foiest, 
on account of tlie gicaler degree of moistuic in the .ur, c\apoialirm goes on much moio slowly 
than m the open, and consequently the conditions nccessaiy for forming hail are not piesent - 

Bat, tlmdly, foicsls have a physiological efTect on the atmospheic, inasmuch as they 
uithdiaw from the soil a coitain amount of moisture, a portion of which only is assimilated 
in the woody tissues of the trees, while the lost is tbiown off into the air by the tianspirntion 
of the leaies. This action probably nets ns a natui.il balance to the gre.itei amount of moisture 
winch the presence of a foiest ictains in the soil. Instances without numbei mny he adduced 
of this action on a laigc scale, notably in the Dunc3 of Gascony south of Bordeaux, — at 
Sologne, — and at St. Amand (Nord), where plantations of fits on n laigc scale have bad 
the effect of diaimng the maisliy lands in then vicinity. But the phenomena connected with 
this poition of the subject have been insufficiently studied, mul tlieie is but little ically known 
a*, to iho duToicnce between the action of forests tlnough cv'apcmitiou aud that of oidmnry 
field cultivation, noi even ns how’ f.u the effects produced, ns cited above, may bo due to the 
direct action of the roots as dinuis, and not as absoibents. It is hoped that further enquiry will 
be directed to those point®. 

Lastly, n few woids must be said as to the mechanical effect of the loots of trees in 
letaming the soil in portion, especially on the sides of mountains and vallcj'?, — and fo in 
pieventing then dcnndation. Tins effect. of forests, being seir-cvidenl, has been, unlike the 
liist tlnec, but little disputed. 

The woiks of the French Forest Dcpmtment, in the Ilautes and "Ba^soo Alpes, me now 
generally coidially acknowledged oven by then formci most sturdy opponents — tho sheep 
f.irmois and municipal councils of those Departments — whuie the giazing interests arc so 
btrong that, to increase the aica of glaring ground, tho forests bad been gradually almost de- 
stroyed So gieat indeed w cic the devastations fiom which these Alpine districts suffered tluuugli 
the denudation of the mountain sides and tlio consequent fonnation of ton en Is, that m- 
teivcntion of the most piompl doscuption became neeessaiy to prevent the destruction not only 
of the giazing grounds themselves, but of tho noli valleys below (hem. The Government has 
now at a vnst cost undertaken the leplanting anil regiassing of these mountains on a most 
extended sonic, and many thousand ncies nre, evety yeai, being plnced out of dnngei by tho 
works undei taken Alicady the bcnclicinl cllcct of what hns heen done is felt in the diminution 
of the violence of the toircnts, and, as the trees glow up, iho benefit will be far moic widely felt. 
It may be nbseived tlmt (lining the piesent Fummu, where so much mischief lias been done 
in tho south of Fiance by inundations, the Duinncc. which uses in tho mountains cast of 
Avignon and winch on former occasions has been the wor>t and most dangeions of all the 
rivers in the south ol France, on account of the inundations it lias cuiscd, Ins sc.ucely been 
hunid of, and it is mound the head waters of this river that the chief plantation woiks have 
dining the last ten ycais been earned on ; a bettci pioof could not be adduced of the value of 
these opeialions 


HL 

Fiom what has been said above it will be seen that the action and influence of foicsls on 
the climate and physical condition of countries is yet but imperfectly understood j ncvoitbele's, 
it seems clear that such an influence cxisls, though it v.uics iu iliiFcroiil coiinlnes, accoidmg 
to their diffluent physical conditions, being moic marked in hot climates than in cold ones. 

It is ccitam that foiests tend lo lower the temperature. There is evidence of this in the 
fact that iu the time of Cic-av, when the greatei pail or France was covered with foiest, large 
rivcis like the Rhone, were commonly frozen om m the w intci, to that, as the gie.it commenta- 
tor relates, they bore his armies, wlneb weic able lo cio^s them. It may be also allowed that 
in countries denuded of wood the lam falls, if not iu le 1 - 0 quantity, vet moic seldom and with 
gieatoi violence, aud fo does less good than in. wooded couulnes The reason of this piobablyis 
that ui an open country llicsun rapidly heats the nil, which ab.-orbs the watery vapours without 
condensing them, and docs not void them again in the form of lain, except ou the pressure of 
eontiaiy cuiient®, m on sumo sucliatmospheiie disturhanec, wlnlo in a wooded regions the tem- 
per at me js natumlly lowci, so that the vapour, being condensed as it is absorbed, tails regularly 
in the foun of min, without waiting foi some dislmlunce of llie air to c mse it to descend, 
it is evident also that both tbo leafy heads of the tioe- above and the ma«s of vegetable ’mat- 
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tor which covers the surface of the soil below in 'a forest, tends to pi event ova, 
preserves the moisture in the caitli, and prevents the too 6udden lunning-off of tlf* ’’water, 
while the loots, which do the duty of vertical diains, enable the lam to penetrate the soil to 
its lower beds, whence it re-appenrs again m the foim of springs, which nourish the rivers and 
streams and so in turn the whole suifacc of the couniiy, so that foiests may be held to be gicat 
storehouses of the lain, from whence it may bo drawn foith and utilised as it is wanted. 

This lesnlt, when cairicd to excess, becomes an evil, similar to that caused by the total 
absence of foiests. For when forests cover the whole suiface of a continent, as is the case 
with the gicat maisli foiests of America and Central Afiica, the giound becomes so saturated 
with xnoistuie that it is unable to absorb any more rafn, and in consequenco great stagnant 
marshes are foimed, which either do not dry up at all, or only disappear on the return of the 
fine season. It is fiom the similarity of the lesnlts where 1 forests aie in excess, and where they 
are wanting altogether, that some confusion is liable to anse in Heating a subject which at 
best is exceedingly complex and is as yet but imperfectly understood. 

So fai as has been shewn here, our present knowledge of the subject would seem to pcimit 
us to go, without trespassing into the limits of speculation — for only so much has been admitted 
as would seem to be cleaily based on evident facts 

It must he allowed, however, that a number of obsorvcis, some of them of eminence in Ibe 
scientific woild, contest tbe truth, at least m a ceitam degiee of the direct influence of foiests 
on tlio climate of countries, and more especiallj* on the rainfall. Befoic concluding, it will he 
proper, therefore, to examine the arguments which have been adduced on the opposite side. 

In a work* lately published by M. Belgrand, Mcmbei of tbe Institute of Fiance, and 
Engineei -in-Chicf to the city of Paris, this subject is treated. M. Belgrand does not 
absolutely deny the influence of forests on tbe river system of a conntiy, but he considers 
that they affect them only in a small degiee. He divides all soils into absorbents and non- 
absorbenls, and ho thinks that inundations only occur m places where the soil is of the 
latter quality, and that at all events inundations depend much moie on tbe chaiacter of the soil 
of a country, Ilian on whether it is covered with foiests or not. But it may be observed that a 
great pait of the aigumcnt in favour of foiests consists in the fact that they arc absorbents, and 
that they are a nntuinl aid to the soil in this veiy essential quality. Again, while M. 
Belgrand admits that more lain falls in the wooded districts oi the Upper Seme basin than 
in those which aic bare of faces, be ne=cits that lie enn discover no difFcicnce in the goncial 
action of the streams which have then ongin lespectivcly in both localities. lie admits, however, 
that foiests arc useful in preventing the cutfang-up into ravines of tbe sides of the valleys and 
hills. So again the same gentleman, while he admits that foiests may cxcicise some influence 
on surface springs, denies that they can have any effect on the deep eoiI spnngs which alone 
never diy up. He asset ts that all ram water which penetrates the earth is stopped by the 
first non-absorbent stiatum that it meets, and that it only icappears at the surface wlicie 
that stiatum ciops out in the gcneial slope of the cnuntiy. In fact, he consideis that the 
deep springs which nevei diy up me only pioduced at points whcic faults in the formation 
enable the watei to penetrate the non-nlisoibent strata. Without contesting the tiuth of these 
observations, it may be said tliat they do not affect tlie general position that lias been 
assumed in tins paper as to the action of foiests; since it is clear that if foiests favour the 
infiltration of water into the soil, they must, at the same time, assist the formation of springs, 
whether these be nenr tlie suiface, or whether they rise in the lower stratas, and, as M. 
Belgiand asserl'!, often at long distances fiom the foiests. 

M. Maiio Davcy, the Meteorologist charged by the Ficnch Government with the work of 
collating the reports on the state of (lie atmosphere sent m daily to Pans from all the Ficnch 
Departments, as well ns fiom all the principal foieign observatories, is the typo of another 
class of objectors. This gentleman, believing, as he does, that all movements of tlie atmospheic 
are dependent on ceitain great general laws, refuses to concede to foiests, any influence what- 
ever on the climate of a country, except such as is of a juirely local and secondary character. 

In his opinion their main use is a mechanical one m retaining the soil m its place on the 
slopes of valleys and mountains. 

But, in conclusion, it seems to have been clenrly pioved that wherever countries have been 
denuded of trees their climate lias been radically changed. Not to repeat again the case of 
France, Asia Minoi may be quoted as a country which, in the era when it was coveicd with 
forests, was richly cultivated, and supported easily a very high rate of population, but winch at 
tbo present day, owing to tbe destruction of the forests, has become so arid that tbe ciops fail 
to come to nialunfy, and thousands of liumnn beings arc now perishing from hunger and want. 
"What again would he the condition of the Upper Piovinces of India, denuded as they are of 
trees, unless they •weie nourished by a very complete system of canal irrigation? As it 
is, years in winch famine is with difficulty staved off by no means unfrequcntly occiu. 
There is a curious, but veiy conclusive, instance which ib cited, by M. Caulcgul, m tlie 
Cannan, a river uliicli lias its origin in tbe Black Mountain, in tbe Department Ando, in tlie 
Pyrenees, and wlucli is used to duve a large number of cotton mills. Some yeais ago the 
Conununi: delci mined to got lid of tiic foiests which surround the bead waters of this rivci, but, 
the conseq’ienc f ’S of this proceeding having manifested themselves in the shutting-up of the 
mills diu uig a considerable poition of tbe year, the authorities became alarmed, and the ic- 
plonting of the hills was detcimined on. Already, though the plantations have scarcely aruved 
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at any consideiable size, tlio liver fills tcgulaily as usual, and the mills arc uoi Ling tluougliout 
the eutne j'eai as they did hcloie. 

It is hoped that enough has been vsnlten above to shew that, while the influence of forests 
on the climate and plij sical condition of n country is undoubted, our knowledge of tlio sublet 
is still exceedingly impelled;, and that the science of foic^t mcteoiologv i>. in its infancy. Pre- 
cise and systematic obseuations on Ihc (lady temperature, the lamfnll, and on the spungs mid 
diamage, m both wooded and un wooded districts, caiefully made and compaied, will alone give 
the data lequisite to arnve at a heltei undoi standing of the phenomena connected with the 
piesence ot forests in a eountiy It i« hoped that m an age when f-o much is being done to 
promote the scientific investigation of all questions which beai on the u ell-being ot countncs 
and then jiopulations, this all-nnpoitant subject will icceivc the attention which it merits. 

Mr. Fernandez communicated the following extiaet from the “Rente dcs 
Eaux ct Forets” in connection with the same subject. 

“ 31. Tissandici, the well-known savant and aeronaut, in a papoi read before the Pans 
Academy of Sciences on October lfltli, 1878, gave an account of the observations he made 
dmmg Ins recent balloon ascent. Among other things, he lemailctd that, when tlio balloon 
passed ovei a finest, the hygrometer lose with extreme lapidity, 3,1 degiCcs for instance, to- 
wards the maximum of humidity, and fell to the same point as hcloic on leaving the wood," 


fleid ipfive sL'kh of Vie Hatil Forest Circle, Bombay, by Mi. R. C. Wrougiiton. 

Tlio Na«-ik circle consists of the colloctoivile of Nosik (comprising elevon talukas) and the 
independent State of Peinth. It contains G,873 squaie nnles, and has the Great Indian Penin- 
suln Railway running through its entiie length ftom noith to south. 

The following is a statement of the population of the towns and villages of the circle • — 
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1,82!) villages. 


Resides these, tlio late census gives f!07 hamlets and OP deserted villages and 100 deserted 
hamlets ; hut, w ith few exceptions, the lands of these last are cultivated hv the inhabitants of 
ntugli homing villages 

The total population of the collectorale amounts fo 734, 3S6, of which 139,J1S are classed 
ns agncultunsls. 

The total number of houses is 133, S4S, which gives about 2 . 7,000 houses for the agricul- 
fuust class, and twice this may be taken ns the full number dependent Tor timber on the local 
supply. Taking as a fail average that r \jlli of these leqime lc-building euuy year, requiring 
each 3 lnige upnghts, 20 lessei ones, ami some 130 light rufieix, we haven demand foi atlcjst 
800,000 values , ot these, something less than 50,000 arc teak, the lemiundcr being jungle- wood. 
As the price of teak is somewheio about Rs. 23 oi 23 pei 100 Taftets, and as only 80,000 aie cut 
in Nasik Proper, it is easy to understand how thcio is lately any balance in favour of Gorvern- 
ment at the end of the year. 

The distribution oi the 0,873 square miles of aica is ns follows 


Assessed . 
Unass e«sed 


{ Occupied 
Unoccupied .. 
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1,800,312 acics 
4SS,531 
808,015 


or, deducting land occupied by roads, rivers, tanks, village sites, & c., 813,113 
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The whole circle is situated on a volcanic rock (Trap), in some places cioppiug up at the suifhce, 
in others ovcilain by strata of what, m Scotland, is known as e : otten roek/ j..e. f half decomposed 
rock, murara, oi the above still fuitber disintegrated, alluvium and humus, sometimes to the 
depth oi 100 feet. The country is largely, if not well cultivated, and it is needless to say that 
the land set n -ide ns finest id chiefly that whcic the rock comes to the surface, or at most is 
envoi cd with a foot oi two oi muram. 

The mam gcogiaplucnl fcatuics of the cucle nre — - 

The Saihadhii Ghats, forming the western boundary of the Nasik eollectoratc. . 

, The Snpt Shiingh range ninnuig due east from the Ghats. 

’ The Aouda Putin, the Alnng Ruling, and the Anjnncri langes in the r outh. 

The Godaveiy (rising at the juuetion of the Anjnneri range and tlio Ghdfs) in the south, , 
and the Girnah m the north, the Sapl Shrmgh range being the watershed. 1 
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From a foie c l point of view the circle may bo divided into four well-marked tracts : 

(1.) The Glints or Konkan. I (3.) The Desh. 

(2.) The Glidt Mata. j , ( k) The Deccan (Proper) . 

The Gliifc or Konkan conipnsos a strip a few miles broad along the head of the Ghdt«, their 
slopes and the low counfiy to the wexl. This tract lias n very heavy rainfall,- — from 100 to 200 
inches. The 1’oicst vegetation consists of jungle-wood tiees such ns, — 


Sadara . . 

Tiwns 

lied 

Kanchan . . 

Sail 

Khcir 

Molio . . 

.Tanihhul ... 
Mango 
Chinch 


... Tcrminulia touentosa, 

... Balbcrgia onjeincnsts , 

... Fauclea cordtfolia, 

. . Jiaithinia parviflora, 

. . . Bombax malabai icum, 

... Acacia catechu (as a timber tree), 
... Bascia latifolxa , 

... Bvrjcnia jambolana, 

... Mungijct a indtea, 

... Tahiarindas intfica, 


and innumerable othois with a gicaier or less ndmixtnre of teal:, gi owing to a fail size and 
liatuially leproducing itself by seed. The distinctive feature of this tract, liowevci, is the dense 
undcigiowth of Ivarwnnd, Anli ( Phyllanthus embtiia), Apia {Bauhnm raccmosaj, the figs, the 
bamboo, and all the many kinds ol annuaL, biennials, &e. 

The Glidt Mata ti net is the strip of countiy ljmg immediately to the cast of the Ghdt 
tract. Its normal lainfall is fiom 30 to 70 inches llcie the teak never reproduces itself by 
seed now, whatever it nuy (indeed must) have done in times past (a uddlc, of which I can find 
no solution). This is the region of teak coppice ; there is no undcigrowlh but grass, and the soil 
during the hot weather is exposed to the full blaze of the sun. Poitions of tins region resemble 
the Konkan jungle, where the conformation of the ground gives shelter from the wind or causes 
an liicicascd minfall. 

The De-ili is the eastern portion of the circle to the north of the Japl Shringli langc. The 
iainfn.11 is fiom 16 to .‘30 inches , it is mostly a barion plain cut up by deep nnlns, spotted over with 
isolated lulls The forest vegetation is divaifi-d (with one lionoiuable exception, the Anjan 
{Hardin rh a hinata), and consists of Coriuda, her {Zy right' a Jitjnba), kheir {Acacia catcchn), 
biiVJii, {Acacia levcop/ib',i) and many others. A peculiarity of tins legion is the gicnt heat in 
the months of Apul and May. 

Tho Dccenn (Proper) ininfnil is tile same ns that or the Dcsli. It is the home of the 
liahhul [Acacia arabicu}, and grows no other tiee except as an accident (fruit tiees excepted). 
The soil ie generally an nllnunm more or lc«s rich. At piesent the Forest Department 1ms 
little m no land in this poitinn of tho cucle ; but I hope that several kuians will be banded over 
to us when demarcation is enuied. 

] will now give a few details of each tnlukn : — 

I CfATl’UlU. 

Bournta i tea — 

S. — Alang, Kulnng l nugc. 

E. — Aoiula Patta range. 

N, — Nnsik taluka. 

W.— The G lulls. 


A tea — 

672 squaic miles. 
Unarablc 

Financial Statement — 


' 1572-78 

1S73-7-J- 

1371-75 

Bn/abli ilimcni — 

1 Inspector @ Ils. 30 
1 Foi ester „ 8 

3 Foi esters „ 7 


«« ■ 

■ 

... ] 30,84 fi 

acres. 

• • « 

« » ■ 

27,!M0 

n 

• 

■ t ■ 

63,920 

(57,4-19) acres. 

lls. 

III CCIpts, 

A. Expcwlitme. 

B Expenditure. 

1;765 

92 

723 

J) 

2,470 

856 

718 

3) 

2,709 

233 

7 15 


Population — 57,785, of winch 23,003 agricultural. 

, Tins taluka lias been demaicated some 2G,00Q acies being set aside as i c^ewc, saddled with 
cci lain, lights. The question of tlio legality of these rights is too long to be gone into here, 
but I believe that on single light enjoyed in this.ciicle (except that of Hollcar to graze a ccitain 
n umb er of sheep) could ho substantiated in a civil court; this, however, is of little account, for 
these pimleges must be allowed or cultivation would "stop. .Besides these leseives, there is one 
imperial lexer ve of about 1,000 aeics at tho foot of the Patta foil. It is situated in a semicircle 
of perpendicular lock, leaving only tlio month (a milo and a half) to be guaided. Prom a 
forest point of view, there me tluec woll-maiked divisions oT tliis taluka. Tlio reserves along 
the Aouda Patta lango come under my division of tho Gli£tt Alnla foic*ts ; lmt the presence 
of this range of hills paiatlel to tho mam liuc of GLflts so lends to increase the ramtall, that 
the lower slopes of the range, though gi owing little but leak coppice of any value, have still 
a certain admixluie of infeuor tiees (jambhul, &e.) and worthless undergrowth. The upper 
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slopes, or more properly terraces, are pure evergreen jungle, mango, jambliul, &c. The re- 
serves along the Alang Kulang range contain no teak whatever, being pure evergreen jungle. 
The thud division comprises the main line of Gh&ts and belongs to my first geneial division. 
Here teak reappears in vaiying piopoiiaons, and seedlings, though scarce^ can always he found. 

The imperial leserve mentioned above is a very promising one ; at present it contains 
much crooked hollow wood, but this is being rapidly cleared away. A few of the Ghat jungles, 
too, may be improved; but the remaining teak jungles, I fear, aie too far gone to recovoi for a 
veiy long time, all attempts at plantation having so far failed. This is largely attributable to 
the weakness of the piotcctive establishment, the seedlings not having had fan play. The ever- 
green jangle is practically woitliless. Under the most favourable cucumstancea mango is not 
a valuable wood, but here it is rn a situation such that caits cannot approach witlun nine or 
ten miles of it Sowing bamboo seed is now being lued. This seems to he the only chance 
of c\ei obtaining any levenue from this kind of jungle, until loads, &c., aie less inrc, ulien 
peihaps, as charcoal, mango may find a market. 

The establishment is — 

1 Inspector @ Rs. SO 
1 Foi ester „ 8 

8 Foresters „ 7 

Nasik. 

Boundaries — 

S. — Igatpim talnka (Anjancri range). 

E.-— Sinai ialuka 

N. — Dmdon talnka. 

IV.— The Gli&ts. 

Area — 

375-J squnie miles. 


Assessed -f Occupied 

(. Unoccupied 

Unarable . . 

Fopvlation — 

90,271, of which 15,724 agricultuial. 

Financial Statement— 

Receipts. A. Expenditure. B Expenditure. 


1872-73 

, , 

Rs. 8,445 


719 

1878-74 

• ■ a 

„ 3,741 

3,033 

607 

1S71-75 

Esialhihicnt — 

• 

„ 1,938 

189 

737 


1 Inspector @ Us. 80 per mensem. 

2 Foresters „ „ 8 „ 

2 Foresteis „ „ 7 „ 

This taluka has been demarcated, about 25,000 acies being set aside as forest reserve. 
There is only one small patch of bamboo jungle of about 700 acres unsaddled with rights. 
By gradually buying up some eight or nine bundled acres m the immediate vicinity a very 
profitable reserve might be foimcd, bamboos having a high commercial value. The finest 
consists of a strip of jungle wood finest along the Anjaneri range, valuable as a fuel reserve for 
the town of Nasik, and another nauow etup along the Ghfits coming under my first division. 
Thcic is also a patch of some few bundled acres of teak coppice jungle; but this has been so 
drawn upon to supply the demands of the Nasik market that it will take many years to bring 
it into decent oidei again. At picsent, the clocked stumps are being sold out as soon as 
possible foi fiicvood, chaicoal, and for wheelwrights^ woik. The Ghfit reserves are beyond the 
leach of the mavkot, and foi many years will only be called on to meet the local demand. 
The fucwood ic'-erves aie by no means in a flouiisbmg state, there being as much, if not more 
land bcai mg nothing but glass, as under tiees. These icserves will be giadually fenced np 
with Eabri aud bioadenst steadily, and will soon gieatly improve. There is no jungle enst of 
Nasik. Besides Nasik, there are no large maikels, though the camp and depfit at Deolnh 
causes a steady demand for fuevood. 


160,284 acres. 

OR VQR 

65,900 (G2/L72) acres. 


Duaxmi. 


Boundaries — 

S. — Nasik taluka. 

E — Niphad and Chnndor talukas. 
N. — Sapt Shiingh range. 

W.— The Ghats. 


Area • 


560 square miles 


Assessed 
Un. u able 


{ Occupied 
Unoccupied 


Fojmlatin r— - 

68,6,26, of which 10,445 agricultuial. 




176,697 acres. 
51,799 „ 
64,6 SG „ 



Financial Statement — 





Receipts, 

A. Expenditure. 

B. Expenditure. 

- 1872-73 


, » 

Its. 4,901 

770 

904 

1873-74 

» • • 

• ■ ■ 

„ 4,172 

1,039 

831 

1874-75 

Establishment- 

l< t • • 

1 Inspector @ Us. 
1 Forester „ „ 

1 Do „ i, 

3 Foreslcis „ „ 

* • * 

30 

10 

S 

7 

j j 4,218 

797 

1 

8C0 


The demarcation of this tnluka was cairied out in a most desultory manner ; it took foui 
ycnis to complete, and each year’s woik was done by diffoieut officers, consequently the result is 
patch} 1 ' and anything hut satisfactory, and it has been found impossible to give complete effect 
to the proposals even up to date. The land was meicly set aside as finest lcseivc, nothing being 
settled as to what existing rights were, nnd even without any arrangement, being made for the 
proper acquisition of occupied and in am lauds included m lcseivc Some 85,000 acres were 
placed in rescive, out of wlucli four impcnal reserves will piobably he formed, one the Dcheia 
reserve, mnning round the foot of Iho Delicra fort. The foiest belongs to my Ghat Mata class, 
modified by the presence of the short lauge of hills, of which Deheia fort is the chief feature. 
Teak grows well fiom stools and even sometimes fiom seed, and there is n close undergrowth, 
most valuable as firewood for the Nnsik market, from whioh it is only distant somo nine or 
ten miles, nnd to which it is joined liy a cnpitnl fan -weather load. The Umbrnli lcservc, of 
whioh the vegetation is of the same cln&s as that of the above, is eitualed in ravines and nalas 
on the south hank of the Parwi liver, about six or seven nnles ftirLlier fiom Na&ik, on the same 
road (Pcintb road) as the above, than which it also contains very nuich less undergrowth. This 
is a very small reserve of less than 300 acics. The Nanasi reserve, on the slope of and below 
the Ghats, contains fine teak jungle, lepiodncing itself by seed, nnd mixed with cveigiecn tices 
and undergrowth. ThiR reserve is of lit lie importance now, tlicio being no mniket tor its pio- 
duce, hut a glint tlitough the centre of it, joined by a road to Dindon, oi the Pemth road, has 
been sanctioned, and will he commenced duiing llio picsent year, when this will become an im- 
poi lalit reserve, sending all its produce to the Nnsik mniket, from which it is distant about 35 
miles. And, lastly, the Anibe-TT.ini reserve, a puie teak coppice without any undeigiowth but 
grass. This it nnfoihmntoly a longstiaggliug block, miming through the lands of some eight 
or ten villages over a series of low lulls nnd nalas. The teak on the higher parts is very poor 
and thin, while in the nalas it is very fine. Both Ambc and "tVani me laigc villages situated on 
the eastern boundary of the Ghat Mata legion, nnd arc consequently the nntuial maikets for 
the Deccan tract. A depot lias now bcou foimcd at Ambc. This reseivo promises to be of 
groat value. The rcmaindci of the re'civcs of tins laiuka aic scattered about all over its area, 
west of a line drawn tluongh Dcbein, Dindoii, Ambft and Wnui. East of this thcie arc a few 
hahhul knraus, hut cf small size. 

K am ax. 

Bom Juries — 

S. — Sapt Shri’ngh range. 

E. — Baglnn tnluka. 

‘ N. — Ivhandcsh. 

"W.— The GhOts. 


Area — 






Assessed ... 

f Occupied 
(.Unoccupied 

• • 

* ■ 

• ■ ■ » 

.. CO, 920 
.. 34,820 

acres. 

33 

Unarablc 


- 


79,552 

(75,073) acres. 

Financial Slatcmcnt- 

— 








JlOU'iptR 

A. Exponditme 11 Expenditure. 

■ 1872-73- ... 

' • tit 

Its. 

3,575 

120 

S15 

1873-74 

■ • • • 

jf 

4,303 

713 

733 

1874-76 

■ 4 ■ • • • ■ 

n 

2,723 

572 

7u9 

Establishment — 

1 t 

j’ on 






1 Inspector @ Its. 30 

2 Foresters „ . 8 
1 Forester „ 7 


Tliis tnluka was toimed last August twelve-month from the Abhona Telia by the addition 
of the Baglnn talukn.' I have been, unable to obtain figurefc for the new taliikn; those given 
above are those lor the Abhona Pc'tta Demarcation has been canied ont, but the pioposals 
havc'not yet i eccivcd 1 he sanction of Government. 1 80,530 acres have been sufc aside ns reserve. 
The ‘whole of the forests of this tnluka arc, on account of the poverty of the population, saddled 
with lights and privileges. Tiicic is no iinpciinl reserve noi any ics-civc sufficiently valuable 
to male it woith while to buy up' existing righto. Teak coppice is scattered all ovei the 
liilul-a, iho best being' in tlie immediate neighbouihood of Sapt Shrjiigli,'' The whole taluk a 
is hilly, and dint carnage almost impossible. 'There is only one ghfit into the open country 
by wlucli the Kalwan leak could ho liiought out, arid that is, a veiy inferior one, niul until the 
country is opened up there can he no market fortho'Kalwan teak beyond the local demand 
for house -building. Jn the stiip of 'country immediately nt the head or the Ghfils, cinious to 
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eay, there is no teak. The population is composed Iaigely of Birds and Konkanis, both 
natuially povcrty-stnckcn races. They can do no plough cultivation for want of cattle, and 
consequently the right to flail i one acie of forest land fiee of assessment was giauted to them 
by the Colleetoi of Khandesh in 1883. The Birds around Sapt Shringh and iu the moie open 
paits are, houevci, now much bettci off. The construction of roads and the introduction of a 
system of irrigation lias given many means of earning a livelihood denied then moie juno-li 
biethrcn. It is proposed to take away from these men the pimlogo to dalhi. The poorer 
classes on the GhAts, however, must dalhi or die, and consequently the privilege must he con- 
tinued to them at least for the present. * ° 

Bagla x. 

Bound ai ics — 

N. — Khandesh 
E. — Malignum talnka 
S. — Sapt Shringh lange. 

AA T . — The Gliflts. 


Aica — 

Assessed j Occupied . 

( unoccupied 

Unaiahle 

Financial Statement — 

1873- 78 

1878.74 

1874 - 75 

Establishment — 

1 Forester @ Us. 10 


. . . 199,00C acres. 

00,971 „ 

140,507 (137,596) ncies. 

Eoeeipfcs A. Expenditure. B Expenditure. 


309 10 110 


This taluka, like Kalwan, has been demarcated, hut the proposals have not been sanctioned 
It is pioposed to leseivc 107,940 acres. The forest of this talnka comes undei the Desk class" 
It contains practically no teak. The chief forest tree is the Salai, Boswelha thmfera, for 
which it is to be hoped that some day some use will be found. The Salai is mixed with stunt- 
ed Khcir and bei bushes and many kinds of thorny bushes for which Khandesh has alwnvs 
been famous. The ghat portion resembles that of Kalwan and dalhi is equally practised. The 
land reserved has been so simply with the hope of stopping the dcnudntion of the lulls which 
is cveiyyeai becoming more apparent in tlio sudden Hushes and floods of the Gima River. 
Inc An] an Harumclia appeals in the north-east coiner, but in no appreciable quantity: 
it remains to be seen if it will, under more favourable ciicumslauces, spread furlkei over this 
jungly, but timbeiless, tiact. ~ ' 


Maltgausi. 

Boundaries — 

N — Khandesh. 

E. — Nandgaum taluka, 

S. — Chnndoi taluka. 

AY. — Baglan talnka. 

Area — 720 square miles. 


Assessed . 


f Occupied 


(. Unoccupied 

TJnarable... 

Financial Statement — 


186,474 acres 
m,m (10G,6G2) acres. 


1873-73 

1873- 74 

1874- 75 

Establishment — Nil. 


ni 


A. Expenditure 

’! 15 


B. Expenditure, 
108 
103 
51 


This taluka has not vet been demarcated. It contains uo teak whatever, its only timbei 
tree being Anjan. In a commencement of demarcation made last year one imperial reserve of 
some 15,000 acres was marked out at Galna on the Khandesh boundary. IlereS an grows 
freely fiom seed jjids of the propored reserve beais Anjan natuially giown from seed. Anjan 
leaves unfoitunately are sp endd fodder for cattle, and when grass V scarce, ,. c., for tbne 

mouths of the ycai, the Bkil herdsman hacks down half an acre of Anjan seedlings in order that 
“w? 1 l “**« Ther ^u!t is acres on acres of the most mt«eiabIe-IookmS 
^nailed and twisted pollards that can be conceived The remainder of the talnka (for the 
& 10w s here) is the typical Duskjuugle thorn-bushes, naias, shcct-rock, and bouldeie 

! 0imi!r - da f?( ,° k an important military station, but has now dwindled 
away. The native town is still, however, one of the largest m the diUiitf. 
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Boundai ies — 

N. — Khandesh. 

E. — The Nizam's Territory. 
S.— Yeola laluka. 

W. — Mnligaum taluka. 
Area — 404 square miles. 

--{SKS* 

Unarable 

Financial Statement — 


Nakbgatisi. 


80,745 acres. 

80,600 „ 

79,710 (75,200) awes. 


Receipts. 

305 

240 

ISO 


A. Expenditure. 


150 

352 


B. Expenditure. 
120 
. H7 
125 


1872- 73 

1873- 74 

1874- 75 

Establishment — 

. 1 Forester @ Its. 10. 

This taluka has not been demaicated, but at least 100,000 acres should bo set aside as fuel 
reserve for the lailway. There is no timber tiee in the taluka except a little Anjan in the 
north. Besides the railway, there is no market for the produce of this taluka except a fitful 
demand at Yeola. 

Yeola. 

Boundaries — 

N. — Nandgaum taluka. 

E. — Nagav. 

S. — Niphad taluka. 

W. — Chandor taluka. 

Area — 419 square miles. 

•• {83£m 

Unarablo 

Financial Statement — 


134,011 acres. 

15,891 „ 

30,117 (35,054) acres. 


Receipts. 

72 

46 

45 


A. Expenditure. 
155 


B. Expenditure. 


1872- 73 

1873- 74 

1874- 75 

Establishment — Nil. 

This taluka is a purely Deccan one (every inoh of cultivable land is occupied and passed 
on from father to son, the assessment being paid whether the land be cultivated or no). It has 
not been demarcated, but tbcie is nothing to take but a few kuiaus. Yeola is oue of the largest 
towns of the district, and there is the ordinary demand for firewood for household purposes, but 
nothing more. 

CffANDOIl. 

Boundaries — 

N. — Sapt Shringh range. 

E. — Yeola taluka. 

S. & W. — Niphad and Dindori talukns. 

Area — 2821 squaic miles. 


Assessed 

Unarable 


f Occupied 
t. Unoccupied 


acres. 


Financial Statement — 


129,800 
S,059 „ 

50,501 (48,248) acres. 


Receipts. 


A. Expenditure. 
■ ■ • 

89 


B. Expenditure 


1872- 73 ... ... ••• 

1873- 74 042 

1871-75 153 

Establishment — Nil. 

This taluka is undcmarenlcd The northern jungles on tho slopes of the Dlioiab, Raj, 
Indrad, Chandor and other forts of the Sapt Sbiingh range belong to the Ghat Mata class, 
while the rest of tho laluka belongs to tho Deccan division. The teak jungle is very poor 
indeed, though the gical demand for teak makes it valuable. There is no market at piescnt 
for firewood. 

Niphad. 

Boundaries — 

N. — Yeola taluka. 

W. — Nngar. 

' S — Smar taluka. 

E. — Dindori and Chnndoi talukns. 

Area — 330 j squaie miles. 

. . f Occupied 

Assessed . J — 


Unarable, . 


\ Unoccupied 


acres. 


153,915 
915 

29,103 (28,071) acres,. 
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Financial Statement- 


Receipt? A. Expenditure E. Expenditure. 


1872-73 Rs. S 

1878-74- » 55J 580 

1871-75 « 46 

Establishment — N tl. 

Tins taluka is uudemaicatcd ; it belongs to the Dcccnn cla^s. There are a few liuvans to he 
taken up, the pioduce of winch will find a market on the lailway which tiaverses the tnluka. 

Sixar. 


Boundaries — 

N. — Niphnd taluka. 

E. — Nasik talnlta. 

W. & S — Nagar 

Area — 500 square miles. 

. (Occupied . . . 199,5*1 C acres. 

Assessed | UnocoHpied . . . 5,412 „ 

Unstable . . ....... 90,870 (9G,327) acres. 

Finanteal Statement — 

Receipts. A. Expenditure B Expenditure 

1872- 78 ... Rs. GG3 . 120 

1873- 74 ... . „ 507 137 123 

1874- 75 . ,, 037 300 120 

Establishment— 

1 Foicstei at Rs 10 

Denial cation pioposals have been submitted for this taluka, but not yet sanctioned. The 
100,000 acics of unoccupied land is situated on the range of lulls dividing it from Nagar in 
the south. Thei e is no vegetation whatever ; even g rass only grows in sm'ail patches. The whole 
lange is one sheet of lock Acres of foiest of tho Ghat Mata class, containing a ‘little 
teak and a gi eat deal of tiwas and Mien, have been set aside as a fuel reserve foi the Dcolnli 
Camp. . 

Peiktii State. 


Boundm i fs — 

N — The Sulgana State. 
E —The Ghats. 

S — Thana 


IV — The Dhniampnr State. 

Area — 9G0 squaio miles. 

. - (Occupied 

Assessed { Unoccupicd 

TJnaiablc 

Financial Staiemcn t — 


1S2,077 acre* 

12,021 „ 

72,077 (Co, 330) neics. 




Receipts. 

A. Expenditure. 

B. Expenditure 

1872-73 

Rs. 

8,181 

1,463 

1,553 

1873-74 


22,224 

2,044 

1,561 

1874-75 

" )} 

22,058 

1,359 

1,4S8 

Establishment — 



2 Inspectors, @ Rs, 30 

1 Karkun ,, 15 

2 Foiestuis „ 10 

o s 

~ i) :i '' 


The Peinth State has not been demaieated, and the woik when undertaken will be found a 
most difficult one. The fields aie botdeied with undeigiowtb, which, from the top of the Gliftts, 
gives the countiy the appeal ance of one vast forest. The census gives a population of 47,033, 
of which only 7,001 aie agiicultuial. Accoiduig to this eveiy man must cultivate from 250 to 
300 acics (even supposing the whole agiicultuial population to be men only), which is ahsuid I 
believe the Kolis, Konkanis, and other wild tubes have not been included — Dnlhi lab, with a 
laige propoition of capital-less cultivatois, must, of corn sc, be the mle. The foiest might con- 
tain splendid timber indeed ; Pcmth teak was long well known Now, reckless cutting by greedy 
contractors, dealing of tho undergrowth foi rah 'for increased cultivation have very nenrly 
ruined the forests. Tho Stale, however, has one great stand 'by. tic., its bamboos. The 
whole Deccan is supplied by Pcmth. Put even thus supply must soon fail, unless measures ol 
conservation he taken. The revenue system in Peinth is that known as autbandi, consequently 
no numbeis mo marked oil”, and I have seen notes of bamboos, the thickness of one’s thumb, cut 
down and burnt whore they lay, thus destroying immatmo produce and producer, the giound 
to be probably thrown up a few years later and covoied immediately by a dense uudeigrowth of 
useless vegetation to the exclusion of better kinds The whole State is an intricate net-woili 
of hill lauges and deep ravines. In ilic last few years it 1ms been a good deal opened up , but it 
must bo vciy much more oo, and above all a good load made to the const befoic tho tiue value 
of its forests can bo lealized. Teak and bamboos, and a little sissu, is the only material which 
it pays to cxpoi t to Nasik, though tho coast is the chief maikct, especially now that the Dhnra in- 
put State has boon gnl ted and obliged to cease cutting foi a seiies of years. 
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, On the expediency of enlisting Tillage Officers for the protection of Forests , by Natuyen Auant 

Oketvivay, Bombay Fmest Depart men t. 

"Without touching upon the influences of foiests or mentioning' the benefits which a country 
dciivcs fiom their growth, botli of which are well known, I proceed to the subject m hand. 

2 . The subject of enlisting village offieois for the pi election of forests jn the Bombay 
Presidency, wliere foiests arc intei laced with cultivation, is so impel tan t that it would be 
deti iinenial to the intciests of both Government aud tho public if measures be not soon 
adopted to gain such important aid. My experience leads me to believe that, for the proper 
protection and management of forest piopcvty which, as observed above, is interlaced with 
occupied lands, it is most essential to secure tho good-will and co-operation of the inhabitants 
of forest villages. Paid servants of Government will not be able to picservc the State foiests 
without their assistance, however efficient by qualification and huge m number they may be. 

I am of opinion that tho village officers, from the position they hold in the village com- 
munity, are best suited for the work of preserving foiests. This work should ho entinsted to 
them and the supeimtendence vested in the paid scivanls of the Forest Department 

3 . There is another leason for calling for assistance fiom milage officeis for the protection 
of forests. At present a foic«t officer, may he lie a Distiicl Foicst Officer or Conservator, not 
being vested with the powois of a police officer, cannot legally auest a peison lemoving wood 
from the foicst. He must catch lnm in the act of cutting with an axe in baud, and there 
must he at least two witnesses bpsidcs to prove his guilt ; nor can ho, without a wan ant fiom a 
Magistrate, seaicli any house, however sfrong the suspicion or leliablc llic infoimation lie may 
have received as to the house containing stolen wood From Government foiests. Owing to 
this, convictions aio scaicely ever obtained, and perpetrators of forest thefts remain unpunished. 

"When forest o /renders arc thus left unpunished, conseivancy is at an end ; but if the good 
null and co-operation of village officeis ho secured, then much good may he effected. Tho same 
view was, I believe, entertained by Dr. Gibson, as is shewn by the habulayais (ngi cements) 
taken by lmn in seveial collcctoiatcs, which wore generally drawn up in the names of the then 
village officials, aud where they declined, in the names of other mdiv idu.de, but the pim- 
ciple on which lie proceeded being faulty in some respects, as will lie shewn lieieaftci, the 
above agreements did not produce the expected 10=11] t. 

< 1 . Before pointing out the defects in Dr. Gibson's system and making proposals for the 
futme organization of foicst village officers, it is neccs'-niy foi me to sny a few words m ex- 
planation of the cliaiactcr of the lennios of seveial officeis nppci taming to a village. The 
palel, the kulknvni, and tho mahar arc considered, at present, the only hereditary officers of 
a village. The following are the duties which they peifoim : The palel, who is the headman 
of the village, is required to collect the revenue for Government, send the same to the taluka 
trcasuiy and report to the mamledar whatever happens in tlie village woilli taking official 
notice of. In matteis relating to the police he makes his lepoits to the chief constable. 
The kulknvni writes the tin f ter (rccoids) and keeps the accounts of the village; although lie 
is paid more than the palel, still he is suboidinatc to tho palel as a Government servant, and, 
in fact, is the pntd’s clerk The mahar lias to watch over tlie boundnues of the village aud 
gueid the ci ops wbethei cut or giowiugaslong ns tliey aie in the field. lie is required to carry 
the revenue of the village to the taluka tieasiuy, and is also the official village messenger. 
Of tlie above officers the Hist two have each hcredifaiy iralan , that is to say, each of them re- 
ceives a certain fixed amount in cash from Government foi the services lie renders, and 111 
some cases enjoys a piece of laud as iiinui ; while the fluid offieor, namely, the mnhm, does not 
get anything in cash, but lias only in inam a piece of land called kadola. There being 
many shaiois in thc=c wnlans, no ouc of tbo men is a permanent officer, but each comes into 
office according to his turn and serves for apenodof five years. Some of the sharers hold so 
small a i-bare in their watan Hint they hardly got au opportunity to come into oflico dui ing 
the whole of they lives. Jt is no wonder that those in oflico have much influence with the 
■villagers and are much feared by them, while the ox-officcis or other co-sharcis cany with 
them no influence whatever. Of the village officers the patel aud kulkarni receive their , 
wages for a period of five yeaison the average revenue of the past five years accoiding to the 
following scale * — 
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5 . I observe that these village officeis show a total disregard for the preservation of 
forests, while they exhibit interest in the discharge of their revenue duties. ThiB diaegaid, I 
believe, is owing to theix utter ignorance of the advantages dexived from arboriculture, ns well 
as to the loss they me made to sufficr on account of land retained for finest, because under the 
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present system tbe assessment on these lands is not included in the revenue of the village on 
which their remunciations aie calculated. To those remarks there are some exceptions. 
There aio really some officers who, though the fear of being punished by the Collector, lender 
efficient sei vice to the forest department. These icmaiks aie made in refeience to the officeis 
o£ those villages in which lands wore long ago taken up for forest; but it must ho home iu 
miud that ?he officeis of the villages in which fresh lands will be lcseived aie likely to 
show moic disrogaid and inattention to foresL business, as people aie becoming, day by 
- day, more alive to their own immediate interests. 

It is, therefore, necessary to devise some racasmos by which llie village officers may not 
be put to any lo«s and the foiest department may have every moans at their command to 
inciease the growth of forest on which the fall of lain to some extent depends, and the 
wholesale destruction of which has entailed barienness and nudity on countiies formerly 
lcnowncd foi then fcilihty, and caused the disappearance of spnngs and livnlets, as well as 
a veiy sensible inciease of heat iu the lempeiaturc. 

0. Di. Gibson, as bcfoie staled, took agieemonts only from parlies then officiating, no 
considciation being shown to the fact that they were then acting only’ for a lime, consequently, 
when they fell out of office, they wcie not in a position to piotect the propeily entrusted to 
their caie, while those who succeeded them natuinlly thought that the ngi cements were binding 
only on the parties who hod made them, and that they would receive nothing in icturn for their 
seinces. Tlicce men, Ihcicforc, had no mi crest in the picservation of finest*., the consequence - 
of which is then destination , — lulls which nature intended to be foiest-clad have . buen shipped 
of trees. Ilad the pai ties entering into ngiocmenis been told that these documents would he 
considered to create a new hcieditaiy watan, the agreements would have shewn it, and they 
(the pai ties) would have been of some use now to this department The liens and lepicscnta- 
lives of the ouginal pai tics would have naturally come foiwaid on thcii demise, and would 
have bad then names enteicd in their stead. Undei the picscnt cucumslances it must ho pre- 
sumed that no sncli intimation was given when agreements weie taken up. 

7. By the above ngicements the shnre thcicin stipulated becomes payable only when 
forest lcvenuc is realized. This lias, in my opinion, principally maired then utility, because as 
foiest revenue is collected at long intervals it becomes next to impossible to punish them for 

* Tide pnn-rarh G of Ini report No 200. dated their negligence and Irand. To moot this difficulty 
IBtli June 1870. published with Hominy Govern- Dr. BiandlS, Inspector Gcncial of Forests, propo- 
nent Resolution No 3u6 of GLh August lSiO ses -1 that nfixed sum accoiding to the yield of a 

forest should be settled and paid annually to a rakliwaldai, winch should be decreased in case 
of negligence and increased ioi efficient son ice; but from what class of men tbe rakhwaldar ib 
to bo selected is not stated. Taking foi gianfcd that he is to be one of the three village officers, 
still without the eo-opeiation of the oilier two, he is of no use to the depaitment, as in the 
case of a divided watan lie is not likely to be sei viccnble except dining the tcim of Ins office, 
the icasons of which have been already explained, and, thoieloic, need not be repeated lieie. 

8. I have peisonally heard sevcial village officers openly slate that they are in no way 
responsible for the condition of the forests, us they arc not paid for gnaiduig them. High 
officials of Government also remark to tlie same effect. They consider that as Government 
have opened a sepai nte depaitment altogether for the management of forests, it is their busi- 
ness to protect them. tVhelhei what they say is just and reasonable or otherwise is a ques- 
tion which I am unable to disco", but if it be reasonable, some measures must soon be adopted 
to make the village officeis responsible, for there is no othci mode of preserving forest piopcity 
safer and less expensive than tbe enlistment of tlie sympathies of these officers by confeinDg 
on each of them in the form of a watan a ceitain annuity which need not exceed the amount 
due on the assessment of the land occupied by forests, according to tbe scale under which they 
aie paid in the Bcvennc Depaitment It has been already mentioned that the two village 
officeis, the pate! aud kulkarm, receive their respective remunerations for a tcim of lire yeais, 
calculated, as shown above in paiagrapli J, on the aveiage income of the village for the pre- 
ceding five yeais ; hut tlie case ot tlie thud village officer, namely the mahar, is different ; he 
does not receive anyllmig of the kind, nevertheless, the sei vices he renders to the village com- 
munity as^vell ns to the State, are by no means less lmpoitant, and m my opinion Ins assist- 
ance is' indispensably necessary foi the piopor preseivation of Government forest, and tlicic- 
loie, he neecsMiily deserves some remuneiaiion it he be called to rendei that assistance. 

9. I beg, therefore, to piopose that tbe above offieois, patel, kulkarm, and rnaliar, of a 
village be appointed to look after its forest, and the fust two be remunenited on the assessment 
of the laud under forest at the lates they are allowed in the Ecvenue Depaitment, while the 
third bp paid either a fixed sum or at the samo late as the patel ; that these pioposals be made 
applicable to_ the lands already under foicsfs as well as to those that will hereafter betaken up 
by tins depaitment. It will, no doubt, be iinpincticahle to carry them out in the ca^e of foiest 
lands not assessed ; whole such difficulties exist it would be necessary to get such lands assessed 
under llie existing rules. Land undei cultivation is generally re-suiveyed and re-asscssed on the 
e.vpnntion of 30 yeais, the same rule should be nbseived in the case of land under forest. Such 
ah. agreement will hmdly leave any ground to village officeis for giumbbng. Tf the pioposals 
herein made be acted upon, the assessment on the forest land m eaeli village will have to be 
added to the gioss revenue of tlie village and the percentage remunuialions calculated thereon ; 
the foiest depaitment mil have to provide for the increased percentage which will thus be 
paid. 

1 0 The election' of patel and kulkarm lako place eveiy five years, when they aie required 
to gi\e m kabulnyats foi the due disebnigo of tbeir duties. I do not think it necessary that 
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they should he called upon to give separate kabnlayats for the correct performance of their 
forest duties; it would bo sufficient it’ a clause regarding it be inserted in their fcubulavnls in 
tho revenue department. Entrusting solely the custody of Government foiests to the care 
of these officers would not conduce to good leEults if no supervision or control be exercised 
over them. The Consei valor must have authoiity to fine them the ■whole or a part of the 
wages they receive in ease they be found guilty of negligence or fraud. When an offence 
wanants either a heavy fine or dismissal, he should lepoil the same to Government. At pre- 
sent no kabulayat is demanded from the tliiid village officer (the mahar) in the lovonuc 
department, and 1 do not soo the use of this department getting one from him if the power 
of punishing him foi negligence, &e., be vested m the Conservator. 

11. Should the above suggestions lie carried out. they would, undoubtedly, contribute a great 
deal to the protection of Government forests with less expense and trouble. As the lcmunera- 
iions which the village officers would receive would form wataus, they wonld/uo doubt, dischaigc 
the duties nppei tabling to them diligently and satisfactorilj\ It is a well-known fact that the 
natives of India aTe very fond of watans, and ready to sacrifice all that they have to get the 
upper hand in n matter lelating to them, howevoi tri\ ml it may be. I, therefore, do not think 
that they would act in a way to forfeit this nowly-actpiired watan. 

1st. A paper similar to this, hut having a special reference lo ihe Delckan Collcctoiatcs only, 
was originally written for the last Allahabad Forest Confeicnce, hut it was not foi warded there 
as the subject did not appear in its piogrammo. This paper was eiiculatcd for perusal and 
romaiks to several experienced officcis, both European nnd Native, who have favouicd me with 
their opinions. Two of these officers, Messrs. A. II. Spry and W. Allen, have stated that there 
are a great many , 'objections against tlie creation of foiest watans, and in the face of these 
they do not think that Government would over sanction them. 

“ If forest watans/ 1 Mr. W. Allen observes . — 

Arc to bo cl rated, either nn Act defining llio poweis of Government nnd tbo lights of tlir wntandars ns 
regards appointmenta, dismisMiH duties and emoluments mil liavo lo lie enacted, or eho Ibo knlralajats mil 
lie in lcnlity n mere conti net between Government und the appointee, and c.icli slicli bnlmlnynt wo old have to con- 
tain in detail nil the provi-ions which on Act on tlie anli]ecli would contain , aid Government would be at this 
dhniVwintngc, that Ihey would ha\e hustoacd nn heieilitmv light which it would appear invidious subsequently 
to cancel alter a lew ^cais by legislation, if the system did not wqik well or was no longer required, 01 if the 
Civil Courts in case of dispute linppcned to take n ddfrient view of Lhe inteijn elation of the Knlmlajat to that 
which was intended by Government at tho timo it was diawn up ” 

Iu order that there may not be any misunderstanding in the matter, I think it necessary 
to say that, by the cieation of foiest watans, Government do not lose anything, because, prior 
to the oigauizntion of the forest department, the n°sessmcnt on, or gross receipts of, the lands 
now under forest were included in the gioss revenue of the village, nnd the remunerations to 
the patel and kulkarni calculated thcrcou ; but nowtlie case is different . village officcis arc put 
■ to loss, as the gioss revenue of the village on which their remunerations aic calculated, does not 
include the assessment on, or gio^s receipts of, the lands tiausferrcd to the forest department. 
With a view to compensate them for this Joss, (exacting from them at the same time great re- 
sponsibilities) the above pioposnls arc made. If thoio bo any objections in tlie way of giving 
them a fair trial, then, as a secondary measure, I would plead for a system of money payments 
to patels, kulkarnis, and mahars of forest villages. These payments would, of course, be 
according to tlie yield of the rcseivcs in each village, and would not be paid till the expiration 
of each year, and then, should the village officeis be fouud to have been lomiss iu their woik, 
deductions could forthwith bo mndo in propoilion to tho i omis<.ness proved. A great deal of 
emulation and incentive to exertion might also be excited by an ocensioiml but judicious distri- 
bution of turbans, over and above their annual wages, to each of them who had shown any 
remailcablc inteiest in looking after foiests duiuig their incumbency. 

18. ,1 have always felt that the work of consoivmg Government forests musf be done 
through the village officers, and their cliaigc may be safely left to them. Particularly if cither of 
tlie sohemes of lemuncrating them, as proposed above, be introduced, I am confident they will 
be only too willing to assist this department in the work of conservation. 

H. Several persons having interests in forest matters suggest, the investment of the 
chief executive officers of the depailment with magisterial powers in or dor to,’ protect the 
interests of Government in forests in a hotter way than at piesent. I also think that the 
above suggestion would ho productive of good results, but I would not ou that account recom- 
mend' its adoption under tho piesent circumstances. The finest department is nlicady un- 
popular, and it would he more &o if its executive officers be allowed to dispose of criminal 
cases in which llioy themselves or their subordinates are likely to be complainants, and 
difficulties with i aspect to obtaining labour for its several operations, as well as>ith lespect 
to tho piotoctiou of Government foiests, would giadunlly increase. If people are thus once 
arrayed against tho dopnrtmcut its progioss will be greatly ’obstructed. I am of opinion that 
the plan of appointing village ofiiecis ns finest guaids is more suited to tho present cir- 
cumstances than investing the executive officeis with magietcual powers. 
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APPENDIX II. 

Extract E/poi l on the Forests in Bajputana , by D. Brandis, Inspector General of Foiesls , 

Janvaiy 1871. 

In obedience to tbc oideis of the Government of India, I mmobed through a portion 
of Raiputaua in December 18G9 and Januaiy 1870 on my way to' the foiesls of the Bombay 
Presidency, and after caicfully consulting tho lesults of my enqnnies on that tour, beg 
now to submit tlie following leport on the subject. 

S. In Bliuilpur I visited a numboi of the wood and grass preserves belonging to the 
Haj. In Joypur I examined the vegetation of tbc bills noitli of the town ; made an enquiry 
into the cause of tbc shifting sands near the city, and submitted to tlie Agent to tlie 
Governoi-Geneial foi Itajputaua a leport with suggestions for improving tbc piescnt state 
of things 

8. From .Teypur I pioceedod to tbc Sambliur Late ; tlicuce passing through the northern, 
portion of the Kwhenguih Slate, I cnteicd the British Piovince of Ajmcie lioai its northern ex- 
tiemity. Fiom here I passed a shoit distance through the Manvnrteintoiy, and llicnco proceeded 
to Polikui. Fiom Polikur I ascended tho Nag Pabar range j examined the so-called ptesene 
on the top of it, and amved at Ajmorc oil the 23id. Aftei examining the hills in the vicinity 
of Ajmeie, I went on to Nussecrabad, and thence to Beawur and Todglmr, in Mhairwaira. 

J. From Todghui I piocccded to Bednoie, the scat of ono of tho pnncipal Mcj war 
Thakuis, and aftei examining tlie hill jungles on his piopoity, ciosscd to Ilitmecigurli on tho 
Bunass liver, the scat of another nobleman, wlicie I saw some excellent pieces of coppice, 
mainly consisting of a species of Conocarpus *" with small leaves. I then wont eastward to 
the lulls beyond tlie Botucbcc liver, a tubulary of tlie Bunnss, where I examined tlie Inrge 
forest rcseives of the Th.ikui of Bassi; thence to Cbittoie and Neemuch. From tho 
latter place I went westward to the extensive jungles about Cliotn and Bara Sadi i— two 
places which take then name fiom the Sadia or Iladra face ( Termnaha lomentosa) which, 
though near its noi them limit in these paits, is abundant in tlio vicinity. Thence I marched 
aeioss to Poitabgurli, and after passing thiough the Peitabgurli and Banswaira States, and 
the tcmloiy of the Tlialcui of Iushcngmh, reached the Paucli Mclials of the Bombay Presi- 
dency, encamping at Jlwllode on 22nd January. 

5. During line tour I thus became acquainted with a considciablc portion of tho British 
distncls of Ajmere and Jlhanwaun, and of the countiy along my line of mmch through 
tlie States of Bhuitpur, Jeypm, Kislicngmb, Meyu ar, Peitabgurli and Banswaira. I passed 
tluougli the territory of Mniwar for only a short distance, and saw nothing of tho other 
Stales of Itajputaua. 

G. Thiougliout the greater part of the Native tcrutoiy usited by me, I found regular 
preserves set apart for Ihc piotcction. of game and the production of glass and wood. Tlie 
botanical chaiacter of the liees and bushes iu these piesencs vanes with tbc soil and other 
plijbical fcatuics of the locality, and with tbc situation of the distiict Thus the Inrge 
Gliunna near Blmrtpur, winch occupies about 40 square miles, is mainly slocked with 
j Prosopis spiciycia in places with stiff and poor soil, with Salrailoia on saline ground, and 
with Babul on the patches of lighter soil intei veniug, while on the lower and moister 
grounds tlicic aiefine giovcs of 2iecu, Hauclca pant folia, litmus nt/eyrifolia, and oLlier kinds. 
Tlie dry lulls round Jeypui aie mainly clothed with liees of the small-leaved Conocarjws advcitod 
to above 

7. The game preseives of Kisbcngurli consist mninly of Prosopis , Capparis aphylla 
(KaeO, Boswellia thuii/eia (Salei), Moringa concanenus (Seinjna), the Conocarpus before 
mentioned, and a species of Coitha, with clamps of a fleshy Euphorbia (E. cotumnam ) on tlie 
more stony paits. 

■8. On the hills near Bcdnore theie are a vaiiely of 6lunbs, of which it may be sufficient 
to mention tho small-leaved Conocarpus, Acacia Catechu, Boswellia, JUornija concancnsis and 
■IFglc Maniclos. In Ilimioeiguih, and to the south of the river Bunaks, the countiy is cliaiac- 
tcused by seatleied foiosts, composed principally of the small-leaved Conoeaipus. This face 
geneiitlly coveis the low hill langes, it is moio oiless associated with a vaiiety of otliei tices 
and slnubs, of which the chief aic Acacia Catechu, ZizypLus vulgaris and xylopyra, Bauhinia, 
Boswellia and Prompts. 

. Q» South-east of 'the Bctuchee Nala, the vegetation becomes more varied. Tho hills 
in the leirilory of tlio Bnssi Tliakui are covered with a luxuriant forest fiom 20 to 30 feet 
high, in which Acacia Catechu , Conoeaipus lati folia, in addition to tlie small-leaved species. 
Da Ibcrgia lahfoha, JEglc Marmclos , Acacia Smssa, Umblica, TeruhiaUa bcllenca, Stcrcvlia, 
Bauhtnia and Bombax aie some of the pnncipal ‘tiees, mixed with good bnmhoo (Banbusa 
stneta). The base of the hill on which the old foil of Cbittorc stands is olad with nfinc, 
dense foicst of Conoeaipus, and the sacred foiest groves which abound in these paits of i 
Moy war consist chiefly of the same tree. , - 1 


Cbnocarpu* (now called Avonusuts pcitrtula) whiih I lime found in ATeyw nr on Oib .Tnypur hilK and on 
’ ' tne 1 ucunmrri'us rnutli of the Nuhiuhln nm, Las hcon called Conocarpiis acuminata, hut it is n different specie:. is* 
that round in Burma and buulhoiu India, which is generally known under tlie name o£ C. aiviriMta, 
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10. To thc'onNi-wcsL of Nccmwb near Sudrce, ami in (.lip Slates of Vertalinuili ami Ilaus* 
irnm. the vegetation assumes a tiopienl diameter Teak begins to appear in these districts, 
mid Teimiuahu lomenfosa ami Ptiroenipvx 2hnsvpivu sue the chief trees of (he foicsi. 
Bamboos of considciahle lnxuiiaiicc me piodnccJ m piofusion, forest land being lime moie 
plentiful, and cnllualion move senumed as a mle; the only picket veil spoilt me the ^acied 
gioves' heie called Mahvans, and they are most iigidly looked nltei l>y the Bhecl Chiefs 
lleie and there, howevn, 1 eamo upon hills covered with well-grown teak, not in any wav 
regarded a« sacred, which I was told the pcuple abstained fioin cutting until (lie timber 
should grow laigci and have a hotter marketable value, and also ns a lcsource to fall hack 
upon in case of famine or other misfoitune. The Chiefs of Kishenguih (tubulaiy^to 
Hnn«warra) have, for a considerable lime past, preserved a valuable teak forest on the load 
fiom Kishcngnrh to llutlam, which T examined with great satisfaction on the 21st January. 

11. The leuilt of my enquiries 1ms been that, in the States oL Blunt pur, Jeypni, 
jMoyivar, Kisliengarh, IVitnhgai h and Banswaua, ns well as in the estates of the subordinate 
'I liakms and other noblemen m ihe--e teiiitoncs, the custom prevails to picsci vc ceiiam 
tiaets of finest and glass lands to furnish covci for game, nnd as sources of a pcimnncnt supply 
of glass, wood and Innhci, or in the case of the sucied gioves, for lehgious piupn c es. 

12. The -ncied forests me, a*, a inlc, never touched by the axe, except when wood i*. 
wanted foi the icpau of religious buildings, or in special cases for other pm poses. The othci 
preserve.-, arc geiieially open under ecitain rc-di iclions foi the use of the surioumlmg 
population. 

13 These re-tnelions vnty in different localities, and in the same manner, there i» 
grcal v.metv m the degree of protection a If tided to these furcs-ls, and in the means employ - 
«d to focuic this* pmteotion. Thus, m the Blunt pur Gliunna, anj' one maj cut diy wood, and 
a ecitain das? ol pool people make a icgulai lhcliliood by enllectitig and selling firewood in 
the town of Bhmtpm. llcre they have adopted a regular s\ stem of bi caking the blanches 
of the trees in ordei that they may become mailable as diy wood, to the great injury of the 
Iciest. This Gliunna is in chaige of a Fonjdni, who has a guaid of 100 sepojs to watch it. 
Two hundred niauiids of fiio-wood aie daily- luought in for the consumption of the diftcicnt 
departments and w'oikshojm of the Rnj, besides timber of Baboo! and Necm, as may lie 
requhed. 'Ihe Ghunna? iu the disliie.ts of this Slate mo geneially in chaige of the respective 
tuhsildnii-j and nre piiueipalK need to furnish the needful gia e s foi the ltaj cattle, hordes nml 
elephant' Tlui following is n list of the pieservcs in the Bhnrtpm State, jis communicated 
to ine by Buiwee Shur, — the Yaheol in attendance upon the Political Agent of Bhuitpur: — 

1. — Bhuitpur Gliunna, aiea about *10 equate miles. 

2. — llnilnh (Peigunnnh Bhmlpur), about 1(1 srpmie miles. 

3. -— Guiihcc and Pah.irtul (Pergtiiniali Pecg), about 5 equate miles. 

>1. — Klioh (Peignnnah Deeg) , about 3 square miles. 

fi, — Ttoojibnss, about 1G equate miles. 

In f oino Ghumius Cattle aie permitted to graze under certain restrictions. 

1<J. The pre-eivesm the Kishenguih Stale were of extreme value to the people dming 
the recent famine. The Kajnli gate special poini^sion to lop the branches of the Piowpi't 
Tii and othci trees foi thoiv (.it He, by which means many weie pieseivcd fiom staivation. 

On the lulls south-east of the Belucheo Nnlu, the shilling eultnation by cutLmg and 
burning the jungle, locally called Bulrco or Valiee, is permitted to memhei« ol ecit.im Jllieel 
trihei; but the foicsl is there extensive and compaialively dense, and re-pioduces inpidly. / 

13. As lcganls the nothing of these picscues, X did not, a« a matter of course, expect to 
find any legulur system of cutting and lc-prodnelion. Af a lulo, wiod oi limber is cut jun- 
mi-euouBly wlieie it happens to he most convenient; and in one loculi^ only, in the coppice' 
woods of the Itaogvco of Ilumceigurh on 1 lie Bunaks livei, did 1 notice a pleasing exception. 
Tliey nre pi ineipally composed of ill c small -leaved species of Couoatrjw aheady nd\ cited to, 
which coppices fiedj ; nnd hcic 1 saw- a legular giadulion of coppice, fiom that just ciu^W 
tin on gh the vaijous stages of growth, to wood hi. for cutting. 

JG. In the British di«fiicts of Ajmcio ami jVlhaiiwiuia, the Govemment gave "up el the 
selllcment nil lights of occujiancj' in Uie wa*-tc ns well as in the cultivated lands. The waste 
lands ot each village me entered as '* Shnmlat/ 1 or common piopcrly. Tho revenue denied . 
fiom them is eonsideied to belong to the pioprietois pajing the Government demand ; the 
village expenses aie defiajcd from tliw income, and. the suijiliis i= distubuled to the 
Khcwaldai®. Finally, there Sbninlat lauds may be divided at the plenum c of the people in 
proportion to their slim 03, either by themselves, or. through au Aniccn. These wer<r the 
arrangements made .it the settlement in 3832 (see pages 8(1 awl ,170 of (lie settlement icport. 
of Ajmcie and jMhnirwaiia, Agia, IS5S), It seems doubtful whether, iindei those an ange- 
metils, HiOhO lands have not Imoie the ehaiactci of private than of public propoity. .So much 
ho worn, is certain, that Government has leseivwl to itself veiy limited lights, if any, in 
these lands. 

17. The practical lesnlt of this policy, which was doubtless dictated by. the highest 
motives litis not been wit i; faeloiy. While in some of the ncighboming Native Slates, wlieie 
the Chicls have wboly reterved llicir lights to tho uncultivated hinds, theie aio extensive and 
useful wood and giat3 iescrvc«, the waste lands of Ajmcie and Mhuirwana nre foi the most 
part uttoily htuien, pioduoing liUle besides JSip/ioi ha, uud a. few' scanty shrubs of wild • 
indigo. 
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18. Under these ciicumstanccs, I see no chance of realising any finest revenue in. 
Ajmere aud Mbauwarra sufficient to maintain a forest officer 'for these districts. ' Doubtless 
it would be most desirable to do something for the preservation and improvement of the sci ub- 
] tingle still existing on these nominally communal lands. In some places a richer vegetation 
w ould prevent the spread of the shifting sands, and in others, it would aid to husband and 
to regulate the water-supply of the tanks which must always form the mam source of pro- 
spenty to the agricultural population of these districts. 

19. This appears to me to be particularly important in the district of Mhairwarra. 
Hero I noticed in roost cases that the hills in the vicinity of the tanks, are moic completely 
denuded of cvciy kind of vegetation Ilian those fuithei distant. This is natural, as the 
villages aie geneially located near tanks, and ilieir cattle giazc over the nearest hills, and wood 
and glass for domestic use arc ordinarily cut in the ncaicst jungles. I examined several out- 
of-the-way and thinly-populated jungles m jMhairwaira, and found lulls and valleys covcicd 
with what, considciing the dryness of the climate, must ho called a surprisingly luxuriant 
forest vegetation, frequently leaching a height of from 20 to 3ft feet, with a good proportion 
of Acacia Catechu and other valuable kinds. 

20. The hills of Mhaiiwnna are capable of supporting a fair amount of forest vegeta- 
tion, but rn most places it has hecn checked oi destroyed by the constant demands made upon 
it, and by the absence of all protection. Besides the wants of the agricultural population, the 
requirements of the Cantonment of Nusseerabnd have been a heavy diain upon the l eronrccs 
of this district Thus the eastern face of the hills stretching from Todgurh to Beduoro, as 
far as they aie in Butnli territory, presents a perfectly de=ert aspect, having been denuded of 
every stick of hard wood, principally Acacia Catechu , by the charcoal-burners of Nusscerahad. 
Here and there an isolated tree of Boswclha remains to shew the height winch the onginal 
forest, attained. As soon, however, as I entered the adjacent tcrntoiy of the Tliakiir of 
Bcdnore, I found tlic country faiily well-wooded, not a tree having been felled. On enquiry I 
learned that the Tliakur had prohibited the cutting of any wood by outsiders, in' older, as one 
of his family explained to me, that a plentiful water-supply might be ensmed to the tanks on 
his property. 

21. It has been said, until refeiencc to these districts, that the demarcation and protec- 
tion of selected portions of wastelands to be gradually converted into productive coppice or 
forest, would he a measure of gieat impoitaueo which would be beneficial to the country, 
and by way of example, might be expected to do good in the surrounding .Native States. 

22. We will hope that eventually some menus may be devised to make available the 
needful waste lands for cairying out this plan. But, under existing circumstances, the Native 
Chiefs of Ttnjputana have certainly nothing to Icam by way of example from the manner in 
which the waste lands of Ajmere and Mhairwarra have hitherto been licafcd. It will be a 
matter for tlic most serious considciation of the lcvenue authorities, how far Government 
is hound in pcipetuily by the anangements made at the settlement in regard to the waste 
lands in these districts. If it were possible to vindicate their character as pnbhc property, 
the State, as tlic guardian of all public interests, might a^umc their management, retaining 
a sufficient share of the revenue to definy the expenses of management and supei vision. 
The waste land-, would still remain the property of tlic villages, but they would be mauaged 
by Government on their behalf. 

23. In Minirwarra especially, I would urge the consideration of some such measure for 
all hills whose drainage fills the tanks. The scanty ram-fall on those hills does not come 
down continuously throughout the j ear, but m a small number of heavy shower*., w Inch, not 
being retained by anj vegetable cover, rush down the barren lull-sides in torrents, silting np 
the tanks and breaking bunds, instead of filling the tanks gradually and steadily. It is 
evident that, if by any means these hills could be covcied with tices and brushwood, tlic 
surface diainage would be regulated, and the water-supply to the tanks would he improved. 
The^e are the questions which should, in my opinion, be caiefully considered bj’ the leveune 
authorities. 
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